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Weigh All Charges Before the Heat 


By Having the Coke and Metal Ready to Charge 
Before the Blast is Put On—Scrap and Coke 


Are Dumped Automatically 


Confusion Avoided 
Into the Cupola 


BY H. E. DILLER 
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VYEIGHED ON CARS AND BROUGHT TO THE 
CHARGING PLATFORM BEFORE THI 
STARTED 





























FIG. 4+—COKE AND SCRAP ARE DUMPI 
AUTOMATICALLY INTO THE CUPOI 
BUT PIG IRON IS CHARGED BY 
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eactions in the Basie Open Hearth 


and Thermal 
Correct Melting Practice Aid To Eliminate 
Slag Inclusions—Manganese Kept High in Charge 


History of a 


ANY claim that 


¢ } lee 
Stecimaners 


better grade of steel car he 
made in acid open-hearth tur 
naces than in” basic ops 


hearths This perhaps ts true where the 


basic steelmaker aim to produce the 


vreatest possible tonnage with a corre 


sponding disregard for quality 


The writer believes that three-fiiths o 
the stecl made in the basic furnaces o 
this country does not have cnough per 
sonal detailed supervision by the melte: 
while the metal is beine refined To a 


certain extent the bast urnace is col 


ly 
sidered a scaveliue ind not enoug 


care is taken in selecting the raw materta! 


With proper regard for quality in select 
ing pig iron, scrap and limestone; melt 
mg im oa sharp working furnace, havin 


a bottom made of the best material 
sink recording pages ior atl ou and 
dratt; and enforcing the yveneral rule 


for operating the furnace and for re 


versal of the flame, a quality of steel 
can be made which will compare favor 
ably with that of the acid) open-hearth 


furnace 


Veed Care m Steelmaking 


It as true that extensive tests have 
widicated that basic steel contains more 
exides than acid steel, but is this im 
herently the case Is wt not rathe: 
prvaaryy te t mditteren ‘ the p 
of the basi ste producer 

in the steel toured of the Bette 
dort Ce Bettendorf ‘ a bast open 
hearth steel 1 heme rroduces vhicl 
h minim ‘ ‘ ( under a 
magnifications OW) imrete Thre 
steelmake \ hancieappec | Shallo 
hat ‘ enta thy catest Cure 
aquring = thre retin peries tk prevett 
over-oxtdatror i tye otto Ss an mun 
portant hactor 1 ryckb tes voor steel 
Excessive corilicat make ut Ay’ hil 
In magnesium oxide hick not desu 
able Too ofter foundry practice 
the scray produces eturned to the 
furnace lor recharging vithout — be ng 
proper aT Mh t only affect 
the heat uv whicl if ena ed but also 
weakens the bettors te ibsequent use 
as the eltect thea sand on a magne 
site bottom i it hich temperatures 


Heat 
Which Take Place 


Showing the Chemical 


BY C. W. VEACH 


Lan little credence perhaps Is peivel 
the value of manganese tn melting 
ud refining a bath of st It is desir 
thle in a combined state as m this torn 


oxidation is prolonged and is) more 
ective The residual MIANLATICSE 1! 
he hath vher the metal is all me ted 
should not be less than 0.30 per cent and 
th this manganese content not much 
hance « over-onidation of the moltet 
rate i t it Is pane practice 
to permit carbon to run below the de 
stredl pomt betore tapping with the vie 
ol raisins tm the ladle Phe addition 
of coal to molten steel forms cases whicl 
emain in the steel The averave stee 
maker admits there ws a wide variation 
tron dla to dav am the carbon content 
the heats when melted Because o 
thi ick of uminformity the skill of | the 
moelte taxed to produce a uniform fin 
shed produet. In some cases. the furnace 


operator is left to get the heat ready to 


tap without any assistance whatsoever 


irom the melter this being especially 


true if the operator mw experienced envug! 


to be depended pon this tar This os 
poor practice because detrimental — re 
actions mat occur hich are net recog 
mized | the helper, or, at recognized 


are lent corrected because all tue | he oo 
terested 4 is to vet the desired carhon 
wml temperature 
Q)il » desirable ie ( althoug! 
hiagel ] N ae rrectl the cost 
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Actions 


desirable However the steel trom this 
met all 


ncations \ 


heat chemical and physical speci 


better grade of steel 1s now 


heme made im the same furnace unde 
the new practice 
Ihe claim is made that the difference 
itiaalit etw ec icid and hast steel 
lie 1 sla meclusions im the bast 
st This tact, 1 t exists, can be over 
com keeping — the ottom in good 
dition, thus prevent puddle holes 
chargm ith clean scrap and pig iron 


ow im silicon content; keeping the tap hole 
small, firm and lo lation to the 
ottom: usine 3 pounds of terrotitanium 
per ton o metal charged, added to the 
adle when tapping; and allowing the 
ladle to stand after tapping to give 
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epee ~ portance is denoted as follows cal 
Test Taken from Jop of Ladle ( 57/-.3/ |} bon, manganess silicor phosphorus 
Before Starting to POUT” FHOS -~O25 Dotfed Lines ind sulphur The part each one Vs 
Su/-028 lndicate Slag : 25m é stl - ' 

while melting and refining a heat will 
—————————— — ?—_ he considered briefly, il thermal 

=37. _ No 3__ Phos-025 . __ Su/=028 alues will aleo he define 

Whirling and. {1-.56 No.4 _ Phos-.020 Svu/-.028 
Und er-CUITEY. Slag Starts at This Point Ve/oc/ty of For a heat of basic open-hearth ste 
Siges Below S/ream Reduced rails of springs { ( ( irygcd oO 
Ais Point 
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eb finest ( ( ) the lime 
Deox/ia/zer “ape : 
stone whic 1s cate ior abou 20) 
l utes 1! wh cl tin ibout 30 pel 
t of the ‘ sitio ) CaCO 
ould be a , The scrap 
ine 1)! ro ‘ ved i al i 
. 2 , a. ther reactor SOO! takes place As 
Metal Whirlin Sarl Adaving pom . 
Causing Under- Deoxi1a/ Ze/ | so as the scrap gets red hot, th 
Current 1ormat oO ro ‘ begins his 
continues so long as the low carbon 
Phos30/5  _Su/-.024 
yh stock 1s exposed t thie farmie ind is 
| the chief source of supply of oxygen 
_ | tor the subsequent oy ition ot almost 
al] the mIritics th yath Nor- 
until the slag begins to flow. The speed ditferent sections or piles of materia mally carben its t oxidized to any 
at which the stock is added must be the proportion of each entering t great extent duri Iting if the lim 
governed by the flow of the metal into heat can be determined and a uniforn stone was heated uughly before 
the ladle charge made up \lso a tormula ca harging the scra nd pig iron 
be drawn up by hich the stock tor ‘ 
It will be interesting to follow the A — ton Not every one is familiar with the 
—_ , man is guided Suppose that Se 
anges which take place during a heat hemical reactions which occur in a 
, , , ton 1 contains Ng iron having ; , , 
These changes with the absorption ot 5 I math of metal in the basic open-hearth 
. . _ manganese 2 per cent; silcor 110 ' 
heat by the charge require time Phe irnace, and the important influence 
: , per cent ind sulphur, 0.035 per cent : 
time required tt a <>-ton Neat ma\ ( : ; tive have on the attainment of quality 
ae . . init that section contains ne rot "i . : 
uutlined as follows: Charging. 2 hours ' < n the nished product The const 
A 3 Naving manganese, 1.50 per cent ; . , 
melting, 3 hy irs ‘ go 2 ’ irs Bunt es : trent. v1 | ¢ considered nN the se 
, Spas silicon, 0.70 per cent: sulphur, (0.03 . 
tonnage is desired above quality, th - MOHICE their import ce: Manganese, 
, is ; per cent The proportions draw : ; 
time can be divided into: Charging. 2 2 1 : silico yhosphorus nd sulphur. Car 
: rom each section would be regulates : , , 
hours: melting 2 hours: refinin | on purposely omitted im this list 
= my tine mposition ot contents 
hours . er na vill xe dealt w ! ist 
sectio! Che aim would be to arrive 
Vor lin Vecded it the maximum manganese and mu )vidation of Manganese 
im silicon and sulphur ' ’ —_ 
rhe object for a longer time may bx oe lhe inganese s ot be under 
(;ra\ or matecabti« ron scrap is iF ee. ~ ae . 7" ‘ ' | } y 
detined « tollows \iter the lime ee t Z Ti cent ‘ tal charge 
’ , esirap reCAUSE ol Its high su thi veo! - on thay P ¢ 
begins to rise to. the suriace the ; : ' S vould req in 2 pei 
phur \iso, i it is mixed with st manganes the irot 
fame temperature is reduced to pre : ent manganese . As 
; scrap irregular percentages oOo! car “t oe ae —— = — , 
ent slag and n ta iron ccoming ; 1 t ' thie it cil | \ \ a lag 1s 
: * bon will be obtained and this ma . = ee <tituents . 
too hot betore cnough slag is tormes ; . ‘ ‘ vin titues are 
3 terierc Wwitl the melters scheduk 1 “ .. ‘ tion j 
to take up the P.O. which ar this t oducts ' While 
stage should be at the surface of th Ch npurit n pig 1) play a cid nature s UL m 
; nnortant nart ; nelt; : : nortat so t tects the 
hath his increase a slag weight aa ortan i 1 ( ind ( | int 
produced hy thre 2 ‘lutio ol som: "ning ot Il he itive et re t flame 
TAL wit the iquid slag which = 1s 
hiefly the product yxidation \fte Composition of Liquid Steel at Various Depths in the Ladle 
sion Is complete nd the lime has Table | 
il] come up, the slag will be increased . . 
: glee: : History of Heat of Basic Open-Hearth Steel 
Volume il Will nok i irec pro . 
portion of the lhme in lumpy state _ ‘ > , » Mi 
While the fiame pla ¢ upon this . 
te t ‘ 
nactive mass. the bath rrotected and ¢ 
} | hy ) , . te ladle ¢ : 
Ose tation h of its ; , . 
rwccluded lac nclusions t 
\t t} , slag ic id 
isting itself 1 ndition which Table Il 
: P , ich . = 
‘ s the « on a to FeO which Result of Slag Tests of Bas'c Steel 
the slaw has ried to the surface ‘ 
—" sO . ‘ y oF ‘ g 2 
The stock trot vl the charge 1s a . % 7 ne 
selected should be classified according Al, © } RN 8 ? ).92 } 2 
. ° Ca © $8 6.4 46 4 sé 46.24 6.35 6.83 
to its chemica composition Chis Me © ) > %% > ie 38 8.32 +24 Rf 
classincatn il nclude the pig ry. O 7s 1.69 1 3 1 3? 1.19 Qk - 
: M ‘e) 6.3 7.57 7.57 Oz 6.62 4.4) 49 
ron and the scrap. With a knowledge <i Feat No. 6 was taken frou e top of the ladle; N was taken after 
of the approximate inalysis of the WNIShING R 
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H ip n y | in 
tor ‘ ( inmders clitte 1 
important respects from thos 

( <t n t nited States 

\merica t cylinder d cylinder h 
are molded and cast separately and 
bolted together after they have been 


machined In many continental Euro 
pean plants the two parts are made as 


one casting, a feature which adds greatly 


to the difficulty of making the job and 
ne which calls for the highest degre 
ot technical skill on the part ot the men 
engaged 1 th roducti ot these 
casting 


Another radical point of difference 
between the practice pursued in the two 
countries is that while the usual Ameri 
in practice 1s to cast the cylinder with 
the barrels in a horizontal position, the 


yactice im many [Luropean plants 1s t 


cast them vertically The following text 


The company which is equipped to 
facture all the parts entering into 

the construction of a motor-car in. its 
own shops, now has an output of 200 
cars a day The plant comprises a 
steel shop, a forge and press shop, a 


carriage body shop, a ball bearing fac- 


tory and an assembling shop besides 
gray iron and nonferrous foundry for 
iking all castings required As the 
company pecializes in one make of 


ir, methods have been worked out for 


tandardized production This is wel 
illustrated in the cylinders where the 
difierent operations incident to a com 
plete mold are divided among a great 


unber of men 

Standardized and interchangeable flasks, 
jigs, patterns and cores render it possi 
e to prepare the component parts of 


mold at nerous points on the 





foundry floor and then assem 


pos lt will be noted that the molds 
tor these cylinders are made in_ three 

part flasks as compared with the usual 
2-part flasks commonly used in the 
United States 


The ttom and side of one oft 
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IG A LONGITUDINAL SECTION TAKEN 
TIONS TAKEN AT THE POINTS INDICATEI 
DIVIDING LINES OF THE PATTERN FIG 
FIGS. 8 AND 9—LONGITUDINAL AND CR 


AND 11—LONGITUDINAI 


AND CROSS SECTION VIEW 


THROUGH THE CENTER OF THE CYLINDER FIGS AND 5 -CROSS SEC. 
») FIG. 6—-DIVIDING LINES OF THE FLASK DO NOT COINCIDE WITH THE 
CAST IRON CORE PRINT FRAME WHICH TAKES THE PLACE OF A DRAG 
ISS SECTION OF CHEEK RAMMED WITH PATTERN IN PLACE FIGS 
OF COPE RAMMED UP WITH PATTERN IN PLACE 
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flasks are of heavy cast iron construc- 
tion, provided with sand strips top and 
bottom on the inside and with suitable 
lugs and trunions on the outside. To 
insure perfect alignment of the different 
parts of the flask, holes are drilled right 





through the trunions in the cheek so 
that the long guide pins may engage 
the holes in both the upper and lower 
guide lugs 

The molds, that is the cheeks and 
copes, are rammed on shockless jarring 
machines. \s already mentioned the 
drag. simply is an iron frame on which 
the cores and mold are assembled. After 
the molds have been rammed and _ re- 
moved from the machines they are 
blacked with a_ solution of plumbago 


and dried on 


a set of ovens provided 
ior that purpose 


} 


The principal cores entering into the 


formation of the mold are shown in 
Figs. 14, 15 and 16 They include the 
foundation core 1, the water outlet core 
3 and its cover core 2, the water jacket 
core of the cylinder head 4, the under 
gear casing core 5, the upper. gear 
casing core 14, the right and left lighten- 
ing cores 6 and 7, an inlet valve core 
8, an exhaust valve core 9, the cylinder 
water jacket core’ 10 and the barrel 
cores 16 Some other less important 
cores will be mentioned later. Each 
cylinder mold requires 43 cores alto 
gether. The method of assembling the 
cores in the mold is shown in Fig. 16 
and may be described briefly as _ fol 


low Ss 





The drag is laid upon two rails hori 


FIG. 13—PATTERN PARTS MOUNTED ON THEIR RESPECTIVE MOLD BOARDS—THF 
DRAG BOARD IS NO LONGER USED, HAVING BEEN REPLACED BY THE DRAG 


ontally adjusted level, then the foun- 






dation core 1, the under gear case core SHOWN IN FIG 
5 and the water jacket core of the 
cylinder head 4 are put in. The distance water jacket core 4 is only 4 millimeter y double-headed  chaplet Now twe 
hetween the foundation core 1 and the and has to be secured and maintained stay cores 18 and one stay core 19 are 
laid in to support the water outlet cores 
F and the small lelhtening = core Chen 
the water outlet core } are pushed into 
suitable prints in the toundation core 1 
and ove eacl ‘ the a cover: core 2 
ts places Phe roper distance between 
these core ecured by a number 
‘ mall do eaded chaplets 
lhe iter t 1 cores 6 and ¢ 
re laul 1 ( thie outer walls of 
e castu forming 
. the pru ! | exhaust 
Patt.2—+# 3 | valve cores & and 9. which sve. te 
BME 1707) i tater These dite steps ar 
a». < “ic ot illustrated 1 i the ctional 
Patt.F views. Figs v the fo 
tion re] i re ind 
cylinder wate t re 4m plac unc 
| ig 19 ) i ral iew of these 
united core i rie sections 20 and 21 
show the small water inlet cores 3 
(Figs. 15 and 16 ith their supporting 


cores 18 and cover cores 2 


— ——_—_——__—_——_ The lightening cores 6 and 7 are se 


FIG rHE PATTERN IS DIVIDED INTO THREE SEPARATE PARTS into the mold as shown in Figs. 22 
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FIG. 14--THE FOUNDATION 
. 4, AND THE ¢ 


view of the cores put in up 
The ga from core |] 
through the open bottom 


° ' 
that of the water jacket 
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cylinder head through its prints 
14 and 22) In the same 
inlet and exhaust cores 8 and 9 are 
ed through their bottom prints 


The lightening cores 6 and 


quire any vent 


\fter the cylinder water 


10 (Figs. 22 and 23) has 


position ot! all thie 
aif 
by several gages pro\ 


pose and then the 


vide a vent tor t 

jacket ( ( 10 Vi 

ottom 1S carly 

( T¢ Tests nly ( ‘ 

22 It is vented thre 

formed \ sma 

(Figs. 26, 27 and 28 
re are di red ; 

dropped into cor 

ind queeZzen i il st 
¢ 11 wl ik he 
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FIG rHE INLET VALVI 
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ASING CORES, 5 AND 


rSIDE LIGHTENING CORES, 6 AND 7 


12 and Fig 28 represent 
middle or cheek afte 
cores 


The holes eft by 


aft a convenience when 


to remove the sand 
jacket core from th 
openings are indicate 

setting im and = securn 
molder uses a_ bent 


an exit for the gases 


To ascertain whether 


water jacket core has 


curately. or not. double 


are sx It 


S top and 


t I 


The cope is. then 
again to see whether 
chaplets fit exactly in 
tive position Having 
sary adjustment the 
core 14 which fits wi 


15 and 25 to the under 
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Fit AND LONGITUDI Al A™D 
CROSS SECTION THROUGH THE DRAG 
| AFTER SETTING THI OR! {AND 
| RIG UPPER VIEW FROM 4 IN FIGS 
4 = AND Rid, Ki ION G-H. FIG 
\ RIG SECTION I-k im rh 
my O WATER OUTLET CORI AND ITS 
Ny K STAYING CORE, 18 AND ITS COVER 
CORI SEE ALSO |! AND 
FIGS AND 23—LONGI INAL AND 
CROSS SECTION THROUGH THE DRAG 
AFTER SETTING IN CORES 6, 9 AND 10 
FIG. 24—VIEW FROM BIN FIGS > AND 
BEFORE SETTING rHE WATER 
——~ —— J} IACKET CORE IN PLACE 
Fig. 24 
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FIG. 31—JOINT SIDE OF THE COPE SHOWING THE ARRANGEMENT OF THE 
GATES RUNNER, SPRUE AND RISER 


not shown in the illustrations are set up and the metal cast into the mold 
into the mold and the six large barrel through it without making any pro- 


cores, 16, Fig. 17 are set into prints vision to clean the iron \ riser was 
provided in the upper side of the ex- 

haust valve cores, 9 The position of 

these cores is tested by a gage after C 


of — 7 — 


Riser} 
aS 


which the cope is set on. This state 






the mold is shown in Figs. 29 and 30 





both in longitudinal and cross section 





- { 
/7 - _— ~ Ce —_ 
Tr 1 | - —_—_— Soe eee llr 7 
[The barrel core prints are cut right f F i t\ Ih 
! i} tha | 
through the cope so that it is_ possible | are S| hee 
' , ee , lp ~j] 
to watch the barrel cores while lowering Mr 
' ‘ , T H+ + 
the cope into plac \s soon as. the i. 4) 
f 
cope rests definitely o1 thr middle part itn; 
; » flac ntine rod is stuck in the } | 
i the flask a ve 12 | IcCK in ft , aac 5} 8) 
> AL > 


top of each barrel core and the opening — / : ir — 
around the print packed full of green 
sand, after which the rods are pulled 
out leaving a vent passage for the gas :, Riser 


escaping from the barrel cores. 


Fig. 31 shows the general arrange BOX IN WHI 
ment of the gate, runners, inlets, sprues 
and risers ll the parts are located set on the boss XX, Figs. 31 and 29, by 


in the cope. Originally a pouring basin means of which some iron was made 


with head sunk in the cope was built to flow through. Later is was decided 
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FIG. 32—SECTION A-B (FIG. 36) THROUGH THE RUNNER BOX AND GRATE CORE &A 
FIG. 33--CROSS SECTION ©.) (FIG. 34) THROUGH THE RUNNER BOX AND 
rHE COPE 





FIG. 34—UPPER VIEW OF RUNNER BOX 
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to take precautions t clean the tron 
trom slag and dros For this purpose 
a grate core Figs. 32 and 33 was inserted 
between the gat ire runner so. that 
tiie ron is rougn t ‘ 

r cat oe the ( dn d 
\ cast mm teed Ox Figs J 


33 and 34 has been id pte d ior pouring 


these castings it s large enough ° 
held enough liquid iron to pour one c\ 
incer casting The bottom hole is closed 


with a cast iron ball or plug provided 
with a suitable handle for lifting it out 
after the basin is filled with iron. D we 
small boxes for the scum risers are 
provided on the right and left of the 
main runner box 
Before starting to pour, the plug ba 

is set on the upper opening of the gate 
and after the box has been filled with 
liquid iron the ball is lifted allowing 
the iron to rush into the gate It flows 


te the right and left in the side channels 

















FIG STRAINER CORI] AND CORI 


IT IS MADE 


1} and N) and mounts up into the scun 
risers 01 and 02, Fig. 33, driving the 
scum and dross to the top of the risers 


The clean iron flows down through the 


grate cores A and after having passed 
them rises again high up into the dis 
tribution runners spaced along the cope 


int as shown in Figs. 13 and 31 


This method of pouring has _ proved 
most satisfactory, especially as it dis 
penses with all risers with the excey 
tion of the tw ) riset ittached t 

runner box The cast tron basi 
art daubed with loat ine thorough! 
t { 
edly ith the urn i ive! | 
Lin i ire hold « 
responds — te th iron 1 
d 1 1) i hn | ‘ 
| 

el the mold ASI 
mpt d ed 
n mother Na Hash ire 

1 be é ’ 
held together i number i iror 

imps similar t wh in Fig. 36 


Instead of clamps extending from the 


wottom piat« tT thr toy oT the cone 
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ropellers Cast in British Shop-Il 


Method of Making the Cope and Striking Up the Boss or Hub —~Melting 
Methods Including the Character of the Charge and Pyro- 


metric Control Are Clearly Outlined 


BY WESLEY J. LAMBERT 


HE cope for a propeller mold the = su sequent drying to a very ap To adjust tl { tion, WwW 

consists usually of an iron grid preciable extent en blocks betw: ul 

or wicker-work, filled with loam, The grid, Fig. 12, consists of a cast thickness ar placed pon t eat 

and suitably strengthened with jron binder which ts on a seating and upper ede t the mold the grid 
wire. It is finally bricked to meet a top m the top surface of the bottom portion is fitted on t locks, it rons bent 
plate ne tor each blade—which is_hori- f the mold, and is provided with tw t the required , t rossir 
zontal and so is parallel to the bottom rings for lifting, and two large lugs securely wired Lat ring f 
casting plate It is bolted and clamped on which the cope stands when removed lifting fixed to it pper part The gric 
to ensure its unbroken removal. With for finishing Cast into the form or together with th blocks then re 
small propellers the top plates often binder are a large number of iron rods, moved, a layer t loam is placed over 
are not used, — the brickwork walls, xed in line along its inner edge at the whole mold irea and — the grid 
strengthened by strong iron wire, being intervals of thout 2. inches These replaced in positior and rmlv bedded 
considered sufficiently rigid. Grids, how can be bent to fit the back of the blad m the loam it then covered with 
ever, are not universally used, and the patter: They are crossed, approximately a layer of loam, which is s1 thed off 
cope is often reinforced with iron rods at right angles, by other rods. and the after the walls supporting the ¢ p plate 
only The grid has, none the less vhole is securely wired, so that the have been built 
definite advantages it Is stronger grid is rigid and. strong The cross The striking boar tor the | shown 
it is easily adjusted uml soit) requires rons towards the root of the blade n Fig. 8 of th ling installm 
much less thickness t loam, usually re bent to ferm a= reinforcement for is fitted on the pindle as the building 

> inches nity viuich tacilitates  ¢] vall of loam around the boss t the cop 
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FIG. 1 GENERAL VIEW OF CASTING DEPARTMENT SHOWING A PROPELLER BEING TAKEN FROM THE MOLDING PIT 
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( llet curves are it away to tem 
IG l DETAILS OF THE RUNNER BON , 
‘ at « — rubber 
i «al i i rt 
ilar s 6s adjusted that the toot moot Phe faces of the mold art 
, , ht ‘~ 
m the boss board meets the centet es ewise smoothed, the lade edges are 
it the blade faces, and the whole ot th ned ind nisned ind a uneven- 
woSS IS Struck up \fter the top plates) ness of surface is removed The open 
ave been adjusted, if such be used ings of t test bar recesses are similarly 
and the necessary bolting has taken trimimee ) also rubbed down 
lace, the boss board and spindle ars ind finished \ll interior surfaces 
removed The mold should now b if the m ul now ackened and 
dried for, roughly > hours, covering nally dressed 
two nights. The tops are replaced upon the mold, 
\fter the mold is withdrawn from. the ul ire. kep rom ontact bv brick 
ven, the interior of the boss is placed on the seating and edges Thus 
chipped out along the lines where part during drving, the hot air of the stove 
o ] ane 1] 
ng will take plac This tacilitates vill be able to gain easv access to al 
the clean removal of the cope It is parts of the mold. Care should be taken 
of great importance that the crane should vhen moving nished molds in and 
} } } -L -l, 
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as might occur through uneven floors 
rough handling, as any carelessness 

t . : racking of th 

( Ch mold vithdrawt atte 
‘ ven The cop . 

t \ iny da (Any ( 
i ( removed by compr ed 
| LODs i \ i ed \ 

t the edges ng adjusted 

i f marks previous mad 

Ss ved s ld be made 

sembled l us é irmly 
cla ( € any possibility of 
bursting slipping li p plates are 
sed, the re secured to the bottom 
ite by @ ts Suitable girders 
i ) T pia | ICcrOSS Ca blade and 
ted to th ed plate i s in. the 
i ? sma T ers ) » Pp ites 
sed, the girders alone a considered 
IVE nple resistance to the bursting 

i e exerted by the molten metal The 
mold must be secured against collapsing 
sipping, that 1s, against the ten- 

t f ft cope t nove down the 
This is obviated by fixing metal 

rs vertically between the plates 
dged to the required distance and 
red to the clamping bolts When the 
old is placed in the casting pit the 
rtical portion of the runner should be 
wilt up securely, and the whole mold 
surrounded by rammed sand and _inter- 
locking plates, if available. The sand 
id be tightly rammed at all joints 


vhere the tops meet the bed. This pre 
\round the 


filled 


head 


escape ol metal 


b SS all 


am and 


joints are carefully with 


rhe 
position It 


dressed mold is 


now placed in consists of 


i wide collar of brickwork held between 
two rim-plates, from 10 to 30° inches 
in depth, according to the size of the 
propeller It should be the same diam- 


ter as the top of the boss, and be placed 


concentrically The joint of the boss 
ind head must be finished with loam 
ind caretully dressed 

fo ensure complete dryness of the 
mold particularly where the loam has 
cen recently added, local drying must 


he resorted to Red-hot weights of 





ast iron are suspended from a_ bar 
placed across the mouth of the head 
he mouth is then covered with a_ piece 
1t sacking to enclose the hot air. Fresh 
veights should he added as necessary 
so that the mold shall be as warm as 
vossible at the tim t casting 

\ fte the nal drving of the n 

r 1 pr I ira S1Z¢ BR 4 
. xed t positio The core ¢ 

sts ally of a mg pertorated ir 

surrounded by a= spirally wou 

straw rope, which itself in turn is et 
tirely enclosed in specially prepared 
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am Phe r ton sely on the es adopt FA t f 28 

to to] ind na irry any sp d t i prop ! | t t i t ab (HM) ‘ 

modifications su is ft cores tor blad wever, a rectangular iron plat For sma t ta 

lightening chamber Phe core thus s substituted for t rcular isting n grap 

struck up is blackened and dressed in plate upon which t 1 mstructed cavy castins t tal is remelted 

ill ré i ( d ts I d n I i nted t é g 

It must he xed tel) ti t f the plat i na , 

with the ss for ed \ ket f sg - 
rhe indry I Chis sp . vit i 

s now t Wally ‘ t 1 S ‘ 5 ‘ ( i 
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FIG 13 4 BATTERY OF THREE REVERBERATORY MELTING FURNACES IS”) EMPLOYED -NOTI THE INDICATING 
PYROMETER INSTRUMENT IN THE FOREGROUND ON THE PLATFORM Ol THE FIRS) URNACHT 


, , ' , , . 
s fitted and secured It is of special at an imclination corresponding to that Narging, stirring ind imspection of the 


importance that the runner bx thoroughly 1 he pitch, laterally, ind contrary metal during t rious stages of the 


Irv throughout its whole length Care to the drop longitudinally re t nelting , Fig 13. shows 

must be taken to guard against any reduce tl brickwork t i minimun atterv o1 t irge revert 

scape of metal at the joints in_ the \ pattern is used ng t Hange tory 

runner, and between . th runner ind with this exception the notes a For cast ; — 

ind th Ver eady giv SI th parat ts. a xture of tw 
Provis ! a I i flow toa Cs \ c-t I 


nerat < } r 
ec const | ding t i pig bed \ A ring ind 
’ 
‘ ' - ¢ “as i | PY ' 
Sulla i i ( 
lus t l 1 1 WwW i \ the 
1orn nN irg t id T na i t t i i " 
fur 1 1 ( | ] ‘ i I \ tn tii new 
' 1 17 } ] 1,] 1 melt m? ] hic! } , | 
Phe procedure ? \\ i i! Mankine 1dcs s rt d neta \\ i ctal ! 4 st clas pr 


Ma fas blade follows been previously made an st int 
i «>S a ’ , i , Ma ! 
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to be 


nished 


" ‘ 
\ 
er f 
7 ‘ 
Whe 
\ 


charged 


weight 


as compared with the 


of the propeller should 


e approximately as 2 to 1 The weight 
; > #4] ry arial } y | + +} tur 
of metal primarily charged into the ! 
ac is dependent up the apacity 
| ( sloping earth and the nature 
of the charg vhether ingot. or let 
meta It is always” preterabl vhert 
possible, to char e furnace Ww irs 
rap bi ts nea ) ertl Vs et he 
cause a harg ID ed « tirely ot “7 
got annot ntroduced except 
instalment ai nore time is required 
a ae a hic is due to the 
tac that nowt vhet beginn - 2 melt 
' 
nN t eart mlesce t i Soll 





Fie METAI POURED TS 
ind nsider tort 
thei loment int ' ve 
Im amount ft any t ir 

+ ’ ? 
{ i 
t t t 
dy ‘ tain a . ’ 
rot i 4 t 
: ail | , 
Sos 
§ furn : ’ | 
i Al ‘ = 
vith t n i i t 
‘ ; ‘ tal . PY 
’ 
| 1 t 
wr ( by 1)? 
"7 o ' 


THE 


through — the 
the metal 
I T al ‘ 1 
Cc? sary 

1¢ te Thy 
aretully 
eating -—” 
metal, and 


FOUNDRY 


to receive the remaining 
the charge which should be 
yon the apron in small lots 
sma ler d Ts When all 
s melted the bath is ready 
il additions which may be 
atur f the furnace must 
regulated to avoid excessive 
ittendant gas g f the 
S x dat I Abel 

t the tl t molten metal 
maintained throughout — the 
rat ns nly ifficiently 
freezing point of the par 
se to ensure a margin 


the weight and torm 
and the working of th 

The operations immediately concer 
with the actual casting 


} 


blade may 


follows 


sequence as 
Pyrometric control of 
lurnace 
Control of the = zin 
lapping-out and 


metal 
Skimming metal 
Feeding 

The pyrometric cont 
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if the thermocouple 1s inserted into the i higher temperature than a large charg the molten metal, t ’ t idded 
netal ?t a depth suthcient to ensure s control f the zin equivalent eing determined , experienced 
tha inction 1s ated to the Arne 9 nportant becaus t the rea etallurgist TEAL ndicated 
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egistration 1? iT flame heat ot the lurnac s ill imgot ire Cast ’ rT s ‘ ist I 
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bottom pouring clean metal is in- 


troduced into the mold, and also being 
raised above the highest portion of thi 
mold. it ensures the necessary head 
of liquid metal to force the bronze 


from the bottom of the mold upwar 


to the top of the feeding head above 
the boss in the case of a solid propel 
ler. and above the flange when casting 
a single blade 

It is of great importance that the flow 
of metal from the runner box to the 
mold should be uniform and unimpeded 
Any irregularity or checking f the flow 
of metal is apt to cause over lapping 
that is, layers of metal solidifying inde 
pendently Care must. necessarily be 
exercised to guard against the inclusion 
of dirt, dross and splashings, and al 
wh matter likely to be trapped by 
the casting must be carefully directed 
during the casting perati im st 

mann that it 1 ill subsequently 

llected in the discard from the top 
the casting 

| mold, having CCI lled, and 
ny lus metal discharged, the surtace 
of the metal in the head is skimmed 
fre f d by suitable skimming 
iro! | th isting s then to 
I feeding acct mplished 
\ 1S¢ { feeding rods ind by idditions 
f hot liquid metal In the tormet 
ee eated vyrought-iron rods ar 
m | | hand up and wn in ft 
meta 1 the ead of the castin Int 

lid it tal place the dept 
11! I oO! t rod 
as solid ition | re t i 
ter method, a liberal supp f 
metal of the iim ualit i 
the main casting is direct . 
the metal in the head 
[his feeding metal 1s ca 
les direct from small m« 
and it ntroducti into tl 
casting serve not only f i 
tends t iven up the 
luggish metal to w t 
and tor this reason l t 
feeding not re D4 
operatiot — Fy erformed. 

tra t n i ti | i\\ , { 
; | ’ + surfa . ‘ +¢ o 
ff the head ind al yher ) I it 
the 

j 1p j , 

Wit tl ‘ 4 ton ul 
inward ¢ kent 1 ’ 
for a ¢ , d this portion 
; +} set ¢ + 
f function. Cast ivy weight 
ire kept oper t id 
dition of 2 or t ! t metal 
ntroduced in quantities of say 500 pound 


it comparatively short interval 


nsidered necessary 


THE FOUNDRY 


When the 
and 


metal as a whole has set 


cooled somewhat, it is desirable t 


uncover certain portions of the casting 
in order to prevent distortion by wu 
ternal stress, and also as a means ol 


controling the thermal treatment during 
| grain 


influenced 


by 
stated, the judicious application of ways 
and means of accelerating or retarding 
this rate of cooling, acquired as a result 
ot iong experience plays an important 














tical immunity from subsequent failures 
attributable to cast! stresses and ab 
normal grain growth 
Stripping the Casti 
] 1¢© Op allo ot str pping the hot i 
i is one requiring great car« Und 
haste must be avoided r contractor 
racks may devel 1 al work must 
¢ conducted Wit k as ther 
wise the meta t such a time in 
ts weakest conditior na\ D¢ seriously 
damaged | period during which this 
thermal treatment 1 controlled depends 
pon t \ t and bulk of the cast 
4 al | t I I I { « al c in 1¢ 
i t ca gs before the 
whole mold is stripped from the casting 
The propelle or ade, immediately 
after removal from the mold, is stamped 
wit t vorks rence number to in 
ts ientit g | erved It is de 
i t i rt ‘ I t W vy it 
and 
a 
ey ‘ a ~ 
t isting rou y trimmed 
the runner . ved and anv surface 
excre t racks in the am 
et are f \ chipping Pneu 
rs are used exclusively for 
f work 
nspection of a finished 
lade includes the critical 
of the whole surface for 
any gr t rosity or cold shuts. All 
lime ns ar irefully ked and re- 
rd i together t] any frror or dis- 
tortion of pitch. Such inspection is quite 
impart and 1 gy is concealed from 
the inspector representing the customer 
The pit eck vy means of a 
pitchometer, several readings being taken 
10ng I ribed at ea toot, or less, 


nspection also 


radiu 


covers the checking of all identity num- 


bers, lettering or 


the case of propellers f 


miralty, name of 


hand and position, diameter of propeller 


pitch, expanded 


the inspector responsibl 


propeller is placed 
ings 

Tensile test bars and 
required 


when are 


of both 


the 


surface 


blades, position an 


bars being usually 


treation which 
These bars are stamped 


representative before r 


wording, 


ship, 


surface 


Lhe stamp ol 

e for passing the 
alongside the mark 
bending bars also 


always cast on the 


solid 


stated on thre sp 


accompanies 





1921 


15, 


May 


including i 


or the British ad- 


maker's name 


propellers 


d number of the 





by the cust 


emoval f1 1 the 








casting and are cut off in the chipping 
room. After the test pieces are ma ed 
they are broken either by the representa 
tive himself or in his presences 
works inspector In some instance 
customer 1s satished if furnished wit i 
cert ite of test signed by ! pon 
nember otf the works inspect tafl 
\ complete history s t 
peller and blade is made a ~ 
i sheet embodies full inforn 
tive to the manufacture of thi 
r blade through all the vy il 
tions, and affords a ready mea 
vestigation in the event of any 
arising at a future time. 
iF i id ca ic 
ncerease tine fe Id ‘ t 
t cs the Paw w | 
. ecer ( Mil or " leve 
1 att t 
t ts { sf ‘ 
' ‘ edie dril , j : 
( rated b re ) 
nes ‘ eq yp 1 wit ‘ 
( ( et n the rear. As 
+ i ey 1 ; , . 
( rand « | hat le ) 
fant c« ket ting A ‘ 
, c . i + il or ; le ‘ 7 
thrust re cl et if hoo . 
nd the essary operating | 
Che I s ( structed vit i 
ste ] p t . I] t | p ite I t te 
plate ») a l i I st | sti ) 
ind torged hardene teetl Ch ipa 
t the dipper is cubic yard. Vhe 
om is constructed of structural ste 
plates and shapes in the form of 
section at d iS SO de vt 1 t it al 
are driven from the itsice \¢ { 
ment ot the boon is a plis 
steel forging ving race th t 
buckles \ spr ket oO \ t 
on the shaft for operatior f the 
per may be rotated in either direct 
for thrusting out or drawing in th 
dipper handle. With the exception of 
the brake attachment, all operations are 


standard 


levers 




















How and Why in Brass 


Kxeess Phosphorus Causes 
Holes in Castings 


, , 
ie Cue to 


We are having trou! 
nd 


metal cut 


poros 
mg you a sample of 
which all 


rchinags » ole 
aSstings are Vaives 


wy a are send 


from a casting is 


honeycombed These « 





and the alloy consists of copper, 90 per 
cent; tin, 9.50 pe ent; phosphorus, 
0.5 per cent. This a mixture for acid 
resisting purpose md must be closely 
wdhered | We are using part scrap in 
the mixture, but have tried new metal 
with the same results, and are at a loss 
i accoul ry the difficulty 

The trouble with the alloy is that it 


too high in phos 


ent phi Ss] 


rus, if 0.5 per 


How 


: . 
‘horous is being added 





ever, from an inspection of the sample 
isting, it appears that 0 per cent ol 
1 15 per cent | hor copper is being 
used This make it 0.075 per cent 
phosphorous Ided hich is still too 
much for this a | the following 
allov 
_ " \ \l 
Copper 68.5 pounds 
Ti 6.5 pounds 
Porous scray 25.0 pounds 


L Sse hard 1 blocks of1 the tal 
whiten i Se ee eee the 
ivovV« s t Vive Ss‘ l ¢ astings add 
2 per cent zinc to th or pre 
ferred, use all new metal t substitute 
for the 0.5 p ent phosphor copp 
the same amount 30 per cent mang 


ganese copper, A Grade 


Increasing Strengt! 


Aluminum | 


‘H) , pf / {} 


80,000 por 


By Charles Vickers 


that pound of 


copper, 


manganese, mM 


We have been 


iron and manganese 


per cent 


containing 30 


place of 1 pound of aluminum, would 
jreatly nefit the metal. 

Tk} les "1 } + " 

[The aluminum bronze is being made 


he correct manner It 


} 1° 1 1 1 - 
making this alloy to use high grade cop 
pe DeCa USE any oxides 1 Unk riginal 
copper will be reduced by the aluminum 
with the formation in the bronze of tused 








oy is being used y some makers of 
, , 
aluminum r with t is claimed 
great benefit However, this a will 
not develop 80.000 pounds tensile stre t 
| addition of the ar ints f iron and 
nanganese ment 1 will not greatly im 
prove t strength T the all \ b th 
inga i d 1 ( CXCt C t addi 
tions to aluminum bronze, but we sug 
t that n re 1ro t 1 Ow: nt hy 
dded. as the alloy ny 89 per cent 
ilu mun 10 ' a ] cent 
ast sn + + y ] + ite 
est \ TOO” ] t 1 1 25 
nt el —_ ‘ 10 
, ent rot ! 70.000 
, , 
— hone , ¢ tencile 
t not 65.000) p nds nm sma 
ot . {) ) ale taneil , 
] 4 ? ‘ S ; irae istings 
T © ° T Ww) 
, panes 'y a 2 4 r+ We <> 
Uniting iron and brass 
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iH 1 } hes 
is { h x } f ! 
j 
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I wil essary t cta ¢ ras 
' | 
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s for brass 


d harder than tor tron 
The molds must be 
the s e. for if rammed 
1] hlow 
¢ tact t ‘ + ‘ =t 
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*To THA Gimme 
CluB 


Yes You BELONG 


Bill Pays Tribute to 
Patrick Henry 


BY PAT DWYER 


le ‘ont oe ~~ XX 








NE rainy night recently about 


11 o’clock while | was debat- 

ing in my own mind whether 

to take a little nap in a per- 
fectly comfortable chair or to go to bed 
like a Christian, I heard some 
fumbling with the door knob. With a 
mental malediction on visitors in gen- 
eral and in particular on those who go 
prowling around in the dark hours of 
the night, I opened the door and admit- 
ted Bill told that he was on 
his way home from a meeting of the 
Ancient and Oriental Order of Im- 
mortal Star Gazers. He said that he 
had observed the light ine the window 
ind had called in, partly for the sake 
of paying a friendly visit and partly 
for the sake of borrowing an umbrella 
He hastened to add that so far as he 
was concerned he did not 
umbrella mine or 
marveled at 
said he could not understand how a 
person could be satisfied to sit all alone 
without any company. I told him that 
for an 


person 


who me 


whether 
He 


and 


care 


the was not. 


finding me_ alone 


hour or so 
had retired. It 
the only time during the day that I 
felt I was my own master to do just 
as I pleased. I had to watch my step 
ill day and I enjoyed this hour of per 
fect liberty when 
I could do as |! 
pleased and revolve 
in my mind many 
of the 
should 


I liked to sit up 


after the family was 


things I 
have liked 
to have said dur 
ing the day. 

“Well,” said Bill, 
but 
what you are right. 
I often feel that 
way myself. In 
common with all 
iberty loving men, 
(and is the 
man who does not 
it?) I 
iate the pleasure 
nd privilege of in- 


“I don’t know 


where 


love appre- 








particulars on this subject see the life 
the famous Vir 


ginian who founded the Gimme-Gimm«e 


and adventures of 


club. Standing on the floor of the 
Virginia convention, with one hand 
under his coat tails and the other 
pointed accusingly at the speaker h 
shouted—of course you understand | 
simply am quoting from memory, 


the immortal words: ‘Gimme liberty or 
gimme death’! 
“A study of 


would 


history 
that he 
bird 


contemporary 
indicate 
kind of a 
both 
the 
permissible, 


seem to was 


a persevering for he 
finally achieved his 
ambition. On 


doubt is 


objects of 
first point some 
inasmuch 
married man 
and liberty after all is a relative term; 
but on the point I think | 
am quite that public 


opinion practically is unanimous at the 


slight 


as Mr. Henry was a 


second 


safe in saying 


present day. If he is not dead then all 
1 have to say ts that there is one un 
dertaker who will have a heavy score to 
settle some day. 

“You hear a lot about Solomon 
what a wise lad he was an all that 
kind of thing, but as I grow older | 


sometimes question the wisdom of some 
of the savings credited to his account 
For X\ 1 we 


Proverbs read 


instance in 


To Be ConTINUEO 
Do YA 


rn] 





that ‘A soit answer turneth away wrath, 
but grievous words stir up anger.’ Now 
I leave it to you as a reasoning human 


being, whether it is more conducive to 
peace to suffer the humiliation of spirit 
the 
soft and gentle answer or to stand up 
ind meet the attack like and 
i gentleman. Of mod- 


ern days that old phrase coupling an of- 


essential to proper framing of a 
an officer 
course, in these 
ficer and a gentleman does not mean any- 
thing, but you know what I mean. 

“Two things that never fail to peeve 
mie, nay three, as Solomon says else 
where in his book, are: First the neces 
sity at times of framing a soft and gen 


tle answer when I really feel like say- 


ing something that would blister the 
hide on the party of the second part 
Second to pick up a magazine and 


after having read 30 or 40 
be brought up 
to be continued. 


pages to 
standing the 
Third, starting to tell a 
then having to stop before 
On 
discussed some of 


with line, 


story and 
former occa- 
the features 
the 
bed for an open sand mold and on each 
had to had 
wanted to wish to 


I have finished. two 


sions I 


in connection with making sand 


occasion | stop before I 


said all | say I 


make a few’ more remarks before dis- 


posing of the subject and the 


present 
occasion seems as 
favorable as any 
tther. Hearing no 
hjection from any 
! the 
esent, let’s go 

“The fact that 
radius of a cit 


members 


the 
e is equal to one 


sixth of cir 


\ } the 
1s imference when 
| measured in a 
} 


straight line is tak 


n advantage of in 


| inany ways when 
laying out certain 
[IS definite points on 
. a circular open 

ar ~ . 
\( sand plate. For in- 
. stance if six holes 

ra 





lulging in free 
speech. For furthe: 








LIFE IS JUST A SUCCESSION OF JOLTS, ONE AFTER ANOTHER 


199 


are required spaced 
equidistant it only 


400 

is necessary to scribe a_ circle the 
required distance from the center, 
then take the trammels and _ step 


them around on this circle. Simiarly it 


are needed, 
every alternate the 

lected; while if 12 points are desired it 
i sub 


three equidistant points 


mark of six is se- 


is a relatively simple matter to 


divide the six spaces. 
been mentioned in 


“Trammels have 


connection with these different opera- 
tions because they are available in prac- 
tically every foundry, especially in those 
having a pattern shop in the immediat: 
pattern 


man 1s 


vicinity. However, where no 


shop is convenient, or where a 


in a hurry, or does not care to borrow 


a pair, a substitute easily may be im- 


provised by meas 
uring the desired 
radius on a long 
narrow stick and 
then driving nails 
through the stick 


at two points, one 
serve as a 
the 
marker 
out the 
ositicn of the four 


nail to 
center and 
other as a 

“To lay 


ugs usually pro- 


vided on a circular 
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the block is made 
If the latter course 
exercised to 
the 
Thus, if 


whether one side of 
to coincide with it. 

is adopted care must be 
the block is set in 
relative position at each mark. 
the block is set on the right hand side 
of the first 
the right hand side of cach of the re 


see that same 


one it also must be set on 


maining marks. 
“Where the 


handles 


the 
conform to a 


size and shape of 
lugs or are to 
definite standard, it is necessary to pro 
vide a block of the desired shape; but 
practice where 


in ordinary foundry 


these features are of no relative import- 


ance, one or two bricks will be found 
quite satisfactory as patterns. They are 
rather rough but they can be rapped 


[ 
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same time they are pushed into the 
sand a_ sufficient distance to anchor 


them firmly and preclude the possibility 
of their being dislodged either by the 
force of the [ from 
their own buoyancy when immersed in 


stream of iron or 
the molten iron. 

“When holes of a definite shape are 
first is indicated 
necessary cores, 


required, the position 
on the bed and then the 
are set in 


dry or green sand 


If dry sand cores are employed 


either 
place. 
and merely set in position on the sand 
bed it will be necessary to place a small 
weight un each one to prevent it fron 
floating away, when the mold is filled 


with iron. If an open frame corebox is 


available, green sand cores are to be 
preferred. T he 

open frame is set 

over the space t» 

a be occupied by the 
core, it then is 


filled with molding 
sand and rammed. 
It may 
sary in some cases 
few 


be neces 





to drive a 











lifting plate, a long 

straightedge is laid) , ,yITTLE SESSION 
on the bed, one 

edge passing directly over the center 

mark. The point of the trowel 1s 

employed to make a mark passing 

through the center and cutting the 

circumference at -two opposite sides 
“The straightedge then is lifted and 


set down again at right angles to this 
line \ 
just the straightedge so that it torms 


steel square is employed to ad 
90-degree angle at each side bhe eda 


of course, is held closely on the centei 


is in the first case. A mark seribed im 
the sand alongside the straightedge will 
be at right angles to the first line and 
the points where it cuts the circumter 
ence will be equidistant from the marks 


alt eady established 


‘When setting on these marks the 
blocks designed to form the handles it 
is optional whethe: the center of the 
block is placed over the mark = or 


OF THE GRAND OLD INDOOR 


the molder to 


sand. In 


enable 
the 
for large plates, especially those used in 


sufficiently to 


draw them out ot 


loam molding, it is customary in many 


shops to dispense with segments alto 


gether A dozen or more bricks are 
set with their outside edges coinciding 
approximately with the circle marked 
on the sand bed. Sand is banked and 
rammed against them, after which they 
are moved to a new position and the 


operation continued until the cutire ring 
has been enclosed 

“In many open sand plates, it is nec 
to provide openings for various 


lf intended 


t Ssary 


purposes merely as vent 
pieces of coke or scrap cores are 


the bed 
They are left protruding above the bed 


holes, 


pushed into the face of sand 


sufficiently to insure that the molten 
iron will not cover them and at the 
7 ie ag x 
sf 
\ 
N-1-G-H-T ’ 


THANKS FOR THA 
Rain STick 
v7, 


= Rte x” 


nails, rods or sol! 

diers in the core to 

anchor it to th« 

bed, but in the 

: great majority of 

cases this precau 

GAME,—CHEWING THE RAG tion is unneces 
sary. 

“Before leaving the subject of open 

fact, sand plates, it will not be amiss to 

say a few words about pouring them 


The lip of the ladle should be brought 


as close to the pouring basin as it 
would be if the basin was arranged o7 
the cope of a closed mold. Dropping 
the iron from any considerable height 
will cut away the sand forming the 
basin and result not only in a dirty 


and unsightly casting, but, in case the 


basin breaks away under such treat 


ment, in a spoiled casting. 
high enouzh 
the ladle to 


be lowered down back of the basin, but 


“Small plates usually are 


above the floor to permit 


in the case of large plates which usually 


are molded flush with the floor it és 
necessary to dig a pit back of the run 
ner in which to lower the ladle. Th 
basin should be dished out near th>* 


ine iE) 





& Sou) 











LITTLE ACTS OF KINDNESS 





LITTLE 


DEEDS OF LOVE, MAKE THIS EARTH 


AN EDEN 


LIKE TO HEAVEN ABOVE 











May 15, 1921 


back and the first iron should be poured 
gently until this basin is filled. A com- 
mon fault among the inexperienced is 
to make the basin with the 
result that the stream otf falling 
close to the edge of the mold cuts away 
the corner makes an unsightly 
mess at that point. After the basin has 
been filled, the ladle is tilted rapidly 
until the iron has reached the farthest 
side of the mold, it then is checked and 


too short, 


iron 


and 


a small] stream poured to meet the re- 
turning wave. The speed of pouring 1; 
alternately accelerated and retarded to 
the iron in the 
until thickness has 
been reached. 

“A moment's reflection 
any person that there is a vast differ- 


fluctuations of 
the required 


meet 
mold 


will convince 


ence between preparing a bed for an 
open sand plate and preparing a bed for 
a mold that is to be poured under a 
cope. The open sand bed has only to 
support the weight of the thickness of 
iron lying on top of it, while the bed 
of a closed mold has to support the 
weight of iron lying on the bed mu!ti- 
plied by the height of the pouring 
basin. Thus a plate 12 inches square 
and 1 inch thick would only exert a 
pressure of 12 x 12 x 0.26, or 37.44 
pounds on an open sand bed; but would 
12 x 12 


bottom of < 


exert a pressure of x 0.26 x 6 
or 224.64 pounds on the 
mold if it 
inches high. 

“The same rule applies to a plate +/ 
any area, that is the 
multiplied by the height of the pouring 
basin in inches, multiplied by 0.26, tne 


was covered by a cope 6 


inches 


area in 


weight of a cubic inch of cast iron, will 
give the pressure in pounds on the bo! 


tom surface of the mold. The same 
rule will give the pressure exerted 
against the face of the cope and indi 


cate the amount of weight required to 
hold the and the 
iron from finding its way out at th 
joint of the mold. In the first instance, 
the height is computed from the bottom 
face of the mold to the top of the 
pouring basin or the riser if the mo! i 
is provided with one; and in the lat 
ter case, the height is reckoned from 
the under face of the the to» 
of the pouring basin or riser. An appii 


cope down prevent 


cope to 


cation of this rule is found in the prac 
tice of providing a low riser or flow off 
to reduce the pressure against the cop 
use a 


in cases where it is necessary to 


high pouring basin. 
“For the reasons set forth it is evi- 
lent that the bed of a closed mold 
must be made much harder and firmer 


than a corresponding hed for an open 


sand mold. The soit sand under the 
ace of an open sand mold is open and 
~rous enough to conduct the steam 
ind gas away from under the iron 
vithout the aid of any artificial vent 
ng, but the bed of a closed mold on 
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must 


account of its increased density 
be vented with a wire and some provis- 
ion made underneath to carry away the 
accumulated gases. 

“The usual 
is, first to lay a cinder bed connected 


procedure in such cases 
with the open air either by one or mor 
pipes if the mold is made in the floor; 
or by an open space between the lower 
the drag the bottom 
board or plate if the mold is made in 
a flask. 

“Assuming that the cinder bed comes 
to within 4 the the 
mold, black sand is shoveled in to that 
depth and tramped off. This will re- 
sult in lowering the sand about an inch. 
The face is then gone over with a vent 
sure that the point of the 


edge of and 


inches of face of 


wire making 
wire reaches the cinders each time it is 
driven down. Facing sand to a thick- 
ness of about 1% inches then is spread 
over the bed and tramped off lightly. 
A long straightedge with the ends rest- 
ing on Opposite sides of the flask or on 
the two straightedges, depending on 
whether the mold is made in a flask or 
in the floor, is employed to scrape the 
facing sand off flat. 

“re small excavations 
made in the bed to accommodate any in- 
the the pattern. 
These depressions are lined with facing 
sand to approximately the correct 
shape, after which the pattern is low- 
ered into place and rapped all over to 
secure a firm impression” It may be 
necessary to lift the pattern out again 
and add a little facing sand here and 
there to fill up any soft spots. The pat- 
tern then is returned after which the 
ramming of the remainder of the mold 
proceeds in the usual manner. 

“In earlier works on foundry prac- 
tice, it has been pointed out that the 
vent wire should not be used until after 
the facing sand had been tramped down 
and scraped off. The holes then 
stopped up with the finger and a small 
This is a time 


necessary, are 


equalities in face of 


are 


quantity of facing sand. 


consuming and is not neces- 


fine grade of sand is em- 
be necessary, but shops 


process 
sary. If a 
ployed it may 
engaged in making large castings usual- 
ly employ an open grade of sand and 
if they do not it wiil pay them hand- 
somely to secure a supply. 
light 
is a delusion 


Except for 


fine, work a fine grade of sand 


and a snare. It requires 
the most careful and delicate handling 
and if not copiously will 
duce more scrap than good castings.’ 

a, «(| listened at 


least with patience if not with pleasure 


vented pro- 


said, “I have 
and profit to your serial story on the 


preparation of beds, but strictly among 
ourselves and shirking 
the sacred rites of hospitality by turn 


ing you out in the cold and the rain. 


with no idea of 


I must confess that the only bed that 
interests me at the present time is the 
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little one upstairs where I should have 
been an hour ago.” 
“The 


man going to bed at an hour like this' 


idea.” said Bill, “of a grown 
The next thing | expect you to tell m« 
is that you sleep in a crib with a lit 
tle teddy held tightly in 
chubby little fists, Good Night.” 


Molds Made from Match 
Plate Are Shifted 
We like to 


your advice on the trouble we are hav 
ing with a match plate for small cup 


bear your 


Question: should have 


board door 


knobs. The plate was 
made to use with a 13 x 17-inch flask 
The trouble seems to be in the mold 


made from the match plate and not i: 
the plate itself, 
two molds exactly alike. In 
the one outside castings will 
show a shift the remainde: 
are perfect and in the next mold both 
outside 


We are unable to get 
one mold 
row of 
while all 
rows of castings on opposite 
sides of the plate will be shifted while 
those in the center are alright. 


We have hand rammed some of the 


molds and have squeezed others and 
also have made two match plates, one 
straight and the other crowned, but 
without result. The flask pins are 
straight and there is no shift in the 
plate or snap flask pins. Could it be 


that the mold is too large which allows 
it to sag? We hope that you may lh 


able to suggest a remedy and assure 
you that it will be creatly appreciated 
Without 


and 


Answer: actually seeing a 


mold made poured we could not 


say definitely just what is the trouble 
Several factors which might affect the 


job have not been touched upon in 


your inquiry. However, it is probable 
that the fault 


fitting jacket or to 


traced to an ill 
the that no 


can be 
fact 
jacket is employed to contain the body 
the the 
snap flask has been removed. 

If the 
approach 
flask, -the 


will force 


of sand forming mold after 


two outside rows of patterns 


the sides of the 


the 


closely to 


pressure of molten iron 
the sand 
of shape if it is not 
jacket or 


cause of 


more or less out 
reinforced by a 


band. To dc 


your trouble we 


fitting 
the 


should suggest that 


close 
termine 
you make a mold 
and pour it without removing the snap 


flask. 


manner are 


If the castings produced in that 
perfect it is quite evident 


that your molds need support before 
they are poured 

Small flasks are more satisfactory 
than snap flasks but if you wish to 


continue using the snap flask you will 
have to drop a band inside each half 
of the flask before it is rammed full of 
sand to prevent distortion. 








ciency in Operation and Safet 


























ALL THE PATTERN WORK IS CON 
CENTRATED IN ONE BUILDING 
WITH HEAVY STORAGE IN THE 
BASEMENT, THE CARPENTER SHOP 
ON THE FIRST, THE PATTERNSHOP 
ON THE SECOND AND LIGHT STOR- 
AGE ON THE THIRD AND FOURTH 
FLOORS 

















foundry patterns always has 


been a problem. Recent care- 


fully desig 


1 


seem to solve the dititculties and to 
house the patterns in a way to meet 
all requirements The ideal pattern 


storage system provides safety from 


} 


fre, renders every pattern instantly 
accessible, and is flexible’ through 
the use of ad ustab'e shelves so that 
patterns of any size can be accommo- 
dated. The new pattern storage build- 
ing recertly built by the Whiting 
Corp., [larvey, Ill, for its own use, 


was constructed with these precepts 


in mind 


The new building forms the key 
stone of the foundry group, being in 
an ancle flanked on the one side by 


the foundry, on another 
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ied installations 


extinguishing 


heavy patterns for which there are few 


pattern shop, a 





by the core room and 


Patters 
sand storage bins, while Ne 
the flask yard is on the Name 
third side. The space be- Size 
tween the new _ pattern Casting Metal 


storage and other found 


ry buildings has been 


a 
J 


iower floors practi ally 


continuous. \ system 
of narrow gage tracks 
with turntables gives 
immediate access from 
the pattern building to 


the core room and 


foundry while a mono- GFt752 - 





Storage Secured in New Building 


AFE and efficient storage of 


requirements ot ditferent sized patterns 
The system followed in filing pat 
terns is simple ard efficient. Each pat 


tern is given a designation consisting 
of two letters and two numbers. placed 
alternately Dhe-« designations — are 


stamped in wood of the pattern” to 


prevent identit ve ny lost The let 
ter designates th Hoor the fir 

number the rach the second = letter 
the section and the second number the 
sheli Thus, 1)-4-\-2 would indicate 


floor, D, rack 4, section A, shell 
With this system it is a comparatively 
easy matter to find anv designated 
pattern. For the same reason it is 
easy to stow them away 

The card forms such as that shown 
in the illustration are filed on flat 
racks, each containing 200 cards, in 


the order of the pattern 





Drawing No. 7S ER production 


Date Made 2fiof2t to the foundry for cet 


18° K1IZ"K 60" 


Cores and Core Boxes 
BeaNe Cores 


roofed over, making the / Z . d. I Alma k 


04 ¢ &. 


D-#-A-2 


number Thus, when an 


ordet comes from th 


department 


tain patterns reference 
to the index under the 
Description Cost 


Original Cost pattern number shows 


its location im the stor 





age Qn the card 
number of core box: 
and their locatios [i 
SOME Cases COT’ boxes 
are placed with the pat 


tern, but imasmuch = as 








rail in the carpenter 
shop passes through a 
door leading to an ex- 
tension of the industrial track by 
which flasks are handled to and from 
the flask yard and also to the found 
ry. 

On the elevator connecting the vari- 
ous floors is a grooved track matching 
the narrow gage track in the found- 
ry, and this is continued across the 
first floor to about its center where it 
terminates directly under the monorail 
All transportation inside the building 
is by flat wheel trucks, but from this 
buildirg to other buildings it is by 
fanged wheels on T-rails 

The building 56 x % feet, with a 
basement and four floors. The basement 
has a 9-foot ceiling. and the other floors 
each 14-foot ceilings. The structure is 
if reinforced concret construction, 
with face brick panels. The only wood 
in the entire building is a hardwood 
floor laid directly on the concrete in 
the pattern shop The building is 





PATTERNS ARE REGISTERED ACCORDING 


the sprinkler 


subway floors in effect make four stor- 
ies of the two devoted 


= trequently a set of core 

boxes aré used with 

’ two oF more yatterns 
-IBRARY y 


reterence must be given 
it where they are placed 
On the reverse of the card is provision 
ior record when patterns are shipped 
away from the shop and also means 
ior indicating the number of trips eac! 
pattern makes to the foundry 
When the order has been completed 
and the patterns are returned to stor 
age, the reference number stamped in 
to the wood indicates instantly their 
proper disposition without reference t 
the index 
Capacity of this building is about 
20,000 patterns Chev have been re 
moved from four separate buildings at 
this plant, properly classified, stamped 
and filed away 


Phe pattern shop, occu 


ipying the en 
tire second floor, has been designed 
with every convenience and comfort 
Except for the concrete columns, the 


walls of this shop are glass on all 


sides, giving a maximum of illumina 


(Concluded i Pade i) 





ie-Casting Methods and Metals-IIl 


Methods of Placing Inserts in Die-Castings—Cleaning Baths Are Recommended 
and Details of Electroplating Process Are Described—Brass 
Deposited in the Same Manner as Copper 


metal of which a 


HEN the 


die casting is to be made is 


not suitable for certain parts 


due to the functioning of such 
parts, an insert of some other suitable 
metal or material may be placed in the 
die and metal cast around it. Such in- 


serts increase the cost of die castings, 


as the time needed to handle them in 
the dies delays production. On _ the 
other hand they may make otherwise 


difficult pieces simpler and less trouble- 
some to cast, or may replace more ex- 


pensive metals with cheaper ones, in 


which cases the cost is reduced. Much 
depends on the design of the part and 
the location of the insert. which may 
be so inaccessible in the die that it 
would be cheaper to edrive or screw 
it into the part after it is made 
Inserts, whenever possible, should be 
embedded entirely in the metal to 
strengthen or reinforce the casting 
Che surface of an insert does not alloy 
the casting. Therefore the insert would 
fall out if enough of the casting ts 
removed to release its grip on the 
insert. Consequently the insert really 
makes the surrounding walls of a given 


section so much smaller and thinner 


stresses 


likely to 


Then when strains and 
plied to them they 
hreak or crack and tear away, exposing 


are ap- 


are more 


the insert If the strains could be 
taken up by the imsert without first 
passing through the surround.ng walls 
the case might be different 

Inserts must be large enough to be 


handled easily by the die-casting ma 


and 
each hand 
heat. That 
embedded 
casting knurled, 
so shaped that th 
hold it in 


shrinkage 


chine operator who wears one 
cloves on 


the 


which is 


sometimes two 


tor protection trom 


art ol an tisert 


the should be 


roughened or meta 


m shrinking will place with 


lonend 


rut qependmy on pressure 


Some part of an insert, sufficient to 


hold ait 1 the die. must always be 


coull not fi in the die, a 


CNX] sed It 
then its location could not be contre led 
inserts should be accurate 


studs fitting into the holes in the dies 


‘ : 
properly lf they are rough 


they 


must fit 


ind have burrs will wear the die- 


miscrts are so 
them 


away. Frequently the 


placed that the dies close upon 
too lara 


die lf 


In such cases, if they are 


they may seriously injure the 
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too small, the die will not grip them 
securely and the inrushing metal will 
shift them. 

It is advisable to avoid the use of 
inserts so placed that the metal will 
shrink away from them instead of to 
them, as for instance an insert form- 
ing the outer wall of a casting. Hard- 


ened or tempered inserts may be used 
without injury except in aluminum cast- 
When a 


to provide for excessive wear is need- 


ings. special bearing surface 


ed, bronze, steel, or graphite bushings 


may be cast in. 
If this stock is 
cut 


used it is prefer- 


able to grooves in such bushings, 


instead of knurling them, as knurling 


will spread them and distort them out 


of true. Oil holes in inner’ bushings 
should be drilled afterward if  possi- 
ble, because of the difficulty of lining 
up core pins to fit such holes. The 


delay in production usually amounts 


to more than the cost of drilling. 

When bushings must line up with 
other parts in an assembly or must 
fit perfectly. the better practice is to 
allow 0.005 or 0.010 inch for reaming 
after the castings are made. <A_ cheap 
and effective bushing may be formed 
of sheet brass or steel in one or two 
operations. It should be leit with the 
scam open. Bushings should be accu 
rate and smooth, to fit the dies and 
prevent excessive wear 

/ rpos j? Insert 
\ sufficient part of such inserts must 


always be leit exposed to permit = the 
die to properly hold it in place. When 
the 1 ck not permit this it is 
sometimes necessary to cut off the in 
sert atter the casting 5 made lhe 
portion ot the msert cm >edded in the 


about 1 16-inch of 
the 
flattened, 


casting, commencn 


more below the surtace ot casting 


should be knurled, grooved 


or squeezed to provide a_ better grip 


Phe ethod adopted will be dependent 
on the character of — th die-castin.: 
metal to be sed. When studs art 
cast into a wall, the opposite side of 
hich is to } polished or timished, a 
iter appearance will dy presented if 


the base of the stud ts pointed to pre 


vent its shown through on the su 
face, as suggested in the accompany 
we olustration 

Springs may be inserted in die cast 
ines Ot metals except a'uminum = with 


404 


out drawing the temper. Springs are 


usually anchored by punching holes in 
them. In 
punched into the holes of the springs 
to give a better hold. Springs 0.003 
to 0.0005-inch thick not be 


34-inch in width as otherwise the metal 


some eases eyelets 


are 


should over 
in shrinking will jucker them. 

Tubing may be used when the design 
thin walls which cannot 
for its 


calls for long, 


be cast. It is sometimes used 
strength, or to afford a passage for cor- 
liquids. It bent in 


shape and used as an oil passage, follow- 


rosive may be any 
ing an irregular line through the casting. 
It is tubing, into 
which cores cannot be fitted, beyond the 
the prevent the 
tubing from being filled with metal. Also, 
with 


advisable to extend 


surface of casting to 


such tubes usually must be braced 


pins in the die, which are withdrawn 
when the casting is made but leave holes 
in the casting up to the outside surface 
ot the tube, 

When flat plates are mserted and ex 
posed on one face only, it is necessary 
to hold them in the die with cores or 
pins running to the face embedded in 
the casting. These cores, when with 
drawn, leave holes in the casting. Disks 


should) be countersunk and _ perforated 


to permit the metal to grip them. 


\ll metal parts before the application 
of any finish must be thoroughly cleaned 
and all foreign matter removed from the 
surface, to permit the coating to come in 
direct contact with the metal. The usual 
methods of cleaning § die-castings for 
electroplating baths will be dealt with 


under the subject of electroplating die 
castings For lacquered, enameled and 
similar finishes, the castings may be 
ashed in hot soapy solutions. Any mild 
cleanser may be used after which the 
parts should he thoroughly rinsed in 
water of the same temperature as the 
cleaning bath, then washed in water at 
com temperature and thoroughly dried. 
\ll tinishes which are apt to discolor 


or which are easily brushed 


should be 


varnish 


ao corrode, 


or worn off protected with a 


metal lacquer or A good lacquet 


commonly used is made by dissolving 1 


OUlCE t cellulose nitrate im a quart ol 


lacetate and thinning the mixture with 
rain alcohol mixed with ether. 
\iter cleaning, the parts may be 


sprayed with an air brush or dipped m 


lacquers and enamels, which need not be 


lLaked 


Cold enamels usually have a cellu 
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loid base. Best resalts are obtained if a 
filler is first applied. The filler 
the work a richer tone and also is more 
adherent, thereby making the enamel stick 
better. A filler usually takes about an 
kour to dry and then the enamel, which 


gives 


is generally first thinned, may be applied. 
This will dry in about one-half to two 


hours, according to the material used. 
Materials for this finish may -be secured 
from several of the larger paint manu- 


facturers. 

Baked enamel is applied to die castings 
manner as to other metals. 
aluminum, the cast- 
more than 


in the 
In all 
must 

250 


same 

cases, except 

heated to 
Fahr. 


ings not be 


about degrees 


Used 


Aiter being cleaned, the parts may be 
or gold 


Metallic 


Powder 


coated with aluminum, bronze 


Metallic powders are used for 
finish. 


lacquers. 
this 
The powders are mixed with a suitable 


purpose, giving any desired 
carrying liquid, either a good light coach 
lacquer. The 
varnish is preferable for interior 
it should be thinned 
For exterior work 


not 


varnish or a metal coach 
work. 
Before with 


turpentine or benzine. 


use 


lacquer is more lasting, and will 


crack or peel. 
Aluminum, zine and other alloys may be 


given a finish similar to gun metal by 
dipping in the following solution, after 
heing cleaned: 

Hivdrochloric acid 12 per cent 
\ntimony to 2 per cent 


choloride ‘ 1 5 
Water eeeeen'e 86 to 87 per cent 
The parts should be immersed till well 
coated with a deep black powder, then 
thoroughly rinsed in clean water and 
dried, preferably with hot After 
this the black powder should be brushed 
or lightly buffed off. The parts should 
with coach varnish or 


air. 


then be coated 
transparent lacquer, as otherwise the fin- 
ish will come off in time. 

One of the chief reasons difficulty has 
ometimes been encountered in soldering 
the formation of a 


inc die castings is 


aluminum oxide on the 
die-casting surface. The heat conductivi- 
high, the 
to chill when applied and thereby prevent- 
ing with the 
also heat the metal 
degrees Fahr., or slightly higher. 

Any 
A good solder of almost the same hard- 


fine coating of 


ty of zinc is causing solder 


from alloying zinc. It is 
necessary to to 275 


low-fusing solder may be used. 


ness and color of the zinc alloys is com- 


posed of: 


SE, Godwennsdesddenekeaues 50 per cent 
ee rere 30 per cent 
PE (avd Gee whe dededavedaseasebhun 20 per cent 
If cadmium is not desired the follow 
ing may be used: 
DD shexkneatedwdasethuhneeewe 15 per cent 
ED dita des ShRkeeeedadenenen wen 84.875 per cent 
RE or ee 0.125 per cent 
A flux should be applied. A 20 per 
cent solution of zine chloride, acidified 


with a few drops of muriatic acid, suffi- 


cient to keep the salt in solution. The 
acid, if not removed, will discolor and 
corrode the metal around the soldering 


joint. li this is objectionable, powdered 
rosin may be used as a flux, but it is a 
little 


may be manipulated easier if dissolved in 


more difficult to handle. The rosin 
alcohol. 
7 he 
the casting before it chills to permit an 
the formed. If 
parts to be 


solder should be rubbed well into 


alloy of two to be 
the 
rubbed against each other and heated suf- 


pos 


sible soldered should be 


ficiently to keep the solder liquid while 
this is done. 

The castings after being fluxed are 
sometimes dipped in molten solder which 
may be kept in a small pot over a low 
flame. Care should be taken not to over 
heat the solder, as this causes volatiliza- 
tion of the metals. If the solder be- 
comes coated with a film of oxide, it 
should be cleaned with a pinch of sal 


\fter the have been 


assembled under the heat 


ammoniac parts 
dipped they are 
of a small torch 


should 
be used for soldering aluminum as alumi 


Low-temperature solders not 
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num will not alloy with solders at low 
heats. Ordinary with 
per at 450 Fahr., 

is increased to about 650 degrees in the 


solders alloy cop- 


about degrees which 
aluminum. 
Difficulty is 


proper 


case of 
the 
working 


found in maintaining 


soldering temperature in 


because it is such an excellent 


heat 


aluminum 
conductor of 


and conveys the heat 

rapidly away, keeping the point to be 

soldered below the temperature needed 

to properly alloy the solder with the 
part. 

It is frequently said that aluminum is 


difficult to solder because it has a greasy 
surface. Aluminum on being exposed to 


the instantly becomes coated with 
film of 
vents the solder from coming in contact 
with the metal. 


joint, it is 


alr, 


a fine invisible oxide which pre 


In order to attain a good 


therefore necessary to secure 


a clean surtace by removing this coating 
When 


tou be soldered, it is easy to do this with 
fluxes or 


metals other than aluminum are 
satis 
the 
from the surface of aluminum has 


soldering salts, but no 


factory chemical method of removing 
oxide 
been found. Therefore no flux should be 
used except such cleaning fluids as may 
be needed to clean the surface of dirt and 
grease. This only applies to the tinning 


of the aluminum surface, but after it has 


been tinned the usual fluxes should be 
used. 
Oxide Film Interferes 

Aluminum should be soldered by heat 
ing it to about 650 degrees Fahr. and 
rubbing the solder into the surface of 
the metal with a_ stick of solder or 
with a blunt’ instrument. or __ brass 
wire brush. In this manner the 
oxide film will be mixed into the 
soldér and the solder’ permitted to 
come in direct contact with the part be 


fore any air can touch the aluminum sur- 


face. The solder must be rubbed in thor- 


oughly and care taken that during the op 


eration it remains perfectly liquid. After 
the surface is tinned, it may be soldered 
to other parts in the usual way. The best 
method of applying the heat is by blast 














METHOD OF 


ANCHORING 


lamp or blow pipe. <A soldering iron is 
not entirely satisfactory. The durability 
ot the joint will depend upon the care and 
thoroughness with which the solder is 


rubbed in. 


The chief ingredients in aluminum 
solders are tin and zinc Additions of 
small percentages of other metals to the 


tin-zine alloy are frequently recommended 
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but their utility has not been demon 
strated Among them are cadmium, bis 
muth, lead, copper and_ nickel ; 

It is not practical to make solder flow 
ito an aluminum joint. The solder must 
be put where it is wanted by tinning the 
parts first \fter being prepared the 
parts are held together and heated suff 
ciently to make the solder fluid and then 


( hille d by 
taken to 


they may |x plunging im wa 
ter. Care 
joint to set and it should not be moved 


fluid. \ soldered 


joint will not hold under water 


must be permit the 


while the solder 1s 
aluminum 
air and all such joints should 


or in moist 


be painted, varnished or coated to protect 


them from corrosion. 

When a polished surface is required on 
die castings buffing is essential For 
very fine work the suriace is first pol 
ished with about No, 150 emery, which 
must be applied with a mixture of para 
fine and beef suet, prepared with car 
bolic acid. Dry emery will tear the sum 
face and embed itself in the castings 
The surface only should be touched and 
care should be taken not to go below the 


skin of the casting The castings are then 


cut down with tripoli compound or sim 


ilar material. After this, color with some 


suitable compound In handling fine 


work, gloves dipped in whiting should be 
used Long tubular pieces should be 
polished lengthwise, and not crosswise, to 
avoid a The 


should not be allowed to get so hot while 


wavy surface castings 


being polished that they cannot be held 
in the hand, as it will cause them to 
crack and will injure the suriace of the 
castings 

The surface must be cleaned trom oy 
ides and all foreign substances. Dirt 
and polishing materials are sometimes 
first removed with gasoline or benzin 
The castings are then immersed in a hot 
cleaning solution at about 150) degrees 


Fah If necessary, the cleaner may 
about pound of 
soda to the should 


so hot or strong that it attacks the metal 


contain half a causti 


gallon, but never be 


to any appreciable extent, and the dip 
should be for a few seconds only. Ther: 


are several less harmful cleaning solutions 


on the market containing mild alkalis 
which may be secured from any wel 
stocked plating supply houses \ good 
cleaner is made of 1 pound of soda ash 
and % ounce cyanide of potassium to | 


gallon of water 


Caustic cleaners react with the greas 
usually present on all castings, torming 
a soap which goes into solution, They 


with the zinc-base alloys torm 
If the cast 


also react 
oxide and hydrogen 


moe Zin 
wg 1S plated before all the caustic 1s 
cleaned off. gas will be generated after 


and in attempting to 
the 


whic h 


the plating is on 
plating, 
will 


therefore 


escape will raise layer of 


forming blister eventually 


the plate to peel. It is 


cause 


to wash off all salts by tmmers 


able 


adv: 
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ing in two changes of clean water of the 
bath. 

corroded by 
first 


same temperature as the cleaning 


Castings which have been 


contact with moisture or liquids may 


be cleaned by dipping for a few seconds 


in a solution of four parts of water to 
one of hydrochloric acid, which will di: 
solve the oxide. This solution should 
of course be cold = and_ the © parts 
should immediately he washed HD 
water of the same temperature befor: 
passing through other cleaning opera 
tions and brushed to color This opera 
tion is not used when the castings are 


first polished, as surface corrosion would 


be removed sufficientiy by that operation. 

Another method of cleaning ts_ with 
what is known as an electric cleaning 
Lath The solution usually contains alka 
is \ tormula well recommended is: 
Caustic soda 2 pound 
Carbonate of sod 1% pound 
Sodium cyanide 4 pound 
Water 1 pound 

x’ _ « e . 

Nex to magnesium and = aluminum, 


zine is. th most electro-positive of the 
When 
«if id 


metals electro-negative 


common metals metallic zine is 


immersed in an solution containing 


to it, those metals 


are reduced to their metallic state in the 
form of fine particles, usually black in 
color and sometimes in a spongy mass 


\ he n 
nickel bath, a reaction instantly occurs he 
fore the 


Zinc castings are immersed In a 


electric current acts, thereby 


some nickel is deposited on the casting 


y immersion in the form of a_ black 
finely divided nonadherent metallic pow 
der. Such deposit when coated with gray 


nickel, as sometimes happens after a 


plat 
\ttempts 


substantial black deposit, causes thi 


ing to become loose and 


peel 


to overcome this by introducing various 


salts intended to reduce the potential he 


tween the zine and nickel have not proved 


satisfactory Magnesium = sulphate ha 


been recommended for the 


purpose Che 


addition of sodium nitrate to the bath 


is sometimes recommended to retard th 


chemical deposition of the black powder 


on. the 


zinc, which it does to a_ limited 

extent 

In all Cust the deposition ol hi kel 
should be started with an electromotive 
force of about five or six volts, whicl 
later should be reduced to about 2% to o 
volts In d this care must be tak 
that the initial voltage Is not» maintained 
long enough to burn the work. For di 
rect nickel plating on zinc castings th 
tollowing bath is recommended 
Single nickel sulphat $4 ouncs 
Nickel chloride our 
Rorie aci + ounces 
sodium citr { neces 
Water 

For fiat ing no recess or 


hath will) give 


hollow a t} ‘ lk W i’ 

Satistactoryv results 

Double nicl salt 6 ounces 
Sing TICK } ounces 
Nickel « 2 ounces 
Ror cid 1 ounce 
Water 1 gallon 
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be 6 volts 


Potential at start should 


and gradually be reduced to about 3 
volts. Keep the bath slightly acid 
with boric acid, 


Brass is deposited in the same manne: 
as copper, with the addition of zinc salts 
The ratio of should 
be in the 


zinc to copper not 


proportions used in making al 


loys, but rather in the proportion of the 


chemical equivalents of the two metals, 
i.c., 634% parts of copper and 3214 parts 
of zinc. The color may be deepened or 
made lighter by reducing or increasing 
the zinc content The formula is: 

Copper cyanide 4 ounces 
Zine cyanide Pees 
Water . Se 


soda in slight excess above that neces 


zine and copper 
should be 


always in 


lotash or 
sary to dissolve 


Anodes of rolled brass used 


with an anode surface excess 


of the area to be plated. Electromotiv« 
torce required is 5 volts. Best results 
are secured when bath is kept at room 
temperature There should always lx 


sufficient free cyanide in the bath to kee; 
the anodes clean and free from slime, fo 
only a this 


purpose and no more should be used than 


small excess is needed for 


Is necessary. 
\nother bath recommended is 


Sodium carbonate 4 ounces 

Sodium bisulphate 3 ounces 

Copper cyanide 2 ounces 

Zine cyanide : abi 2 ounces 

Petash or soda in quality sufficient to clean 
and a slight excess 

I: eit ah a ce cata i nes oes ne cartel 1 gallo: 


Castings are seldom copper plated for 
finish, but a copper coating usually is put 


on as a base for another deposit, to pro 


tect castings from corrosion, This may 
be done by a copper strike, or startin 
bath. A good formula is: 
Copper cyanide 4+ ounces 
Water ‘ 1 gallon 
Potash or soda enough to give good results 
Best results are obtained with cast 
anodes They should be cleaned and 


scrubbed occasionally to remove the slime 


which materially weakens the conductivity 
of the 


bath The bath should be | 


a Kept 
at room and the current 


temperature 


held at 5 volts at the start and later re 
duced to 2'4 or 3 volts. After the cast 
ings have been struck im copper, other 
finishes may be applied according to gen 
cral plating practice 


| a —— a 
KLtheient Pattern Shop an: 


Store System 
(Concluded from page 403) 

ample ventilation All tool: 
r tted with dust exhaust outlets 
to remove shavings and sawdust. The 
dust collecting svstem carries the 
waste materials to a tank outside the 
building located sutiicientiy high = s 
that the contents may be dumped int 
a truck through a swinging chute, with 
out shoveling Che distance fron 
this shop to the power plant was to 
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great to make it advisable to exhaust 
at such long range 

Along the north bay nine benches 
are provided at right angles to the 
wall. and clear of the wall so that the 
workmai may pass entirely around 
the bench. Each bench has a floor 
outlet from which electrical power is 
obtained for bench tools and for in- 
dividual lights. ©n the wall for each 
pair of benches is an electrically heated 


Correcting Flaws in Metal 
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glue pot The opposite side of the 
room has space reserved for heavy 
pattern making on horses or skids 
Outlets are provided on the wall in 
this department for glue pots and 


hand tools Chree ompressed air 


outlets along the center line of the 
floor atiord a supply of air for any 
purpose 


(On this floor provision is made for 


installing large lathes and two pits are 
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provided in the floor to allow fora six- 
toot and seven-foot swing in making 
patterns up to 12 or 14 feet in diameter. 
Lumber is brought from storage on 
the first floor by elevator, and tools 
ire arranged so that work progresses 
regularly, passing first the swing saw, 
then the band saw and then to the 
benches All machines have individual 
motors and automatic push _ buttons 
for starting and stopping 


i 


s and Mixes 


Problems of the Gray-lIron, Malleable and Steel Foundry Discussed 


Difieult To De-Oxidize 


cle Steel 


Question—We have a_ few — simple 


castings which should have minimum 
expansion \ccording to some infor 
mation we have been able to get, the 
best alloy should contain around 0.50 


per cent carben 0.50 per cent man 
vanese, with sil not under 020 per 
cent and nickel 37 per cent. We _ have 
made two melts which gave the fol 
lowing analysis 

First Second 
Nickel 78.84 37.34 
Carbon 0.13 0.64 


Silicon ...<.00: . 0.09 0.44 


Manganese ‘ . ).52 0.58 


aimed at low 


carbon, but tft castings came porous 
(he second heat we tried for a higher 
caroon and also t higt eT silicon \s 


in the first heat the alloy was wild and 
split badly although the amount of sili 
con which was in the alloy would u 

ually quiet molten metal. These cast 
nes were also full of holes. We ad 
ded the carbon in the form of gray 
cast Iron and manganese as pure man- 
We have heard that 


added in this form prevents the silicon 


yanese carbon 


frem performing tts = tunction, that ts 
the carbon dioxide tormed does not a 
w the = silv mbine with — the 
oxygen to give ; nl casting Do 
lel ‘ : trie 2 I ‘ } tte 

u believe this ts true Ss it etter 


er in the form of scrap files. We used 


n our nux electrolyvt nickel and low 

carbon = she steel Would aluminum 
bh better than manganese for a deoxid- 
zer and what percentage would = you 


ecommen 1? 


luster It Is rather vident that 
your trouble is the same as 1s_ usually 
experienced in making alloys with nick 


el. That ts—that once oxidized, it is 
diffeult to de-oxidize We 


mimend that vou melt the = steel first 


By H. E. Diller 


and de-oxidize it, then add your nickel 
gradually, keeping the slag as neutral 
é, : : 


as possible. In this way t alloy will 
not become ughly oxidized and you 

19 have 1 eee 1, . : 
Wil lave no trouble with porous cast 
ings. If the nickel is added at the 
Start it will be necessary to maintain a 
neutral or deoxidizing atmosphere in the 


irnace throughout the heat. 


{ OD ire en 
c 
a . , 
» . ' ~ ay 
(Jucstio Some of the gray-iron cast 
ngs for boiler fronts ch we make 


lo not come straight. Will you please 
let us know whether they could’ be 


| by peening or is this not 


practica 1 Castings with I@aV\ sec 

ms 

) lhe best way t ot vo 

trouble \“ ld b t eacn mol le rs 
ow to u ver t castings immediatel 
fier thes I cast s that they wil! 
iiwavs ( ? tf vl] t | cal b 
earn i ttle ‘ rience and 
tte that the molder should be made 
espons securing straight cast 
ings 

| \ Ver \\ irped cast . i b 
Straight | \ een t | s s lone 
’ a eavyv st ions, but s a dithcult 
weration, and a great manv blows are 

uired to straighten th asting as it 

iv struck too " for fear 

breaking it 

\ ( 1 also straighten your cast 
ne \ i A on piers \ th the 


nvex side up and putting a heat under 


the casting The heat should be held 
ntil the casting has settled a littl 
more than straight | will then go 


} | sh, ; } 
ack to the correct form when cooled 


In heating such a casting, care must bi 


taken to have the entire casting hot or 
it would be likely to crack By heating 
the casting from the ave side this 
Sic s expanded more and the casting 
s tf 1S llowed to. straighten 
‘ P 
4rd o i > ‘ Causes 
x ou ay « 
ww ~* eae 


high grade white iron product, but have 
, x ‘ , , , 
considerable roublk " times with the 
Presence low les We have tried 
t eflect l od nanny ferroalloys 


a oe t mu ces R Ny ral analyses 
ur material show a presence of 0.05 

per cent nitroves Would this percent 
, j rove ive any dire bearing 
on an low holes found in our cast 
inswer—So fat nothing has been 


lefinitely proved to show that the pres 


ence of OUD per cent nitrogen in iron 


would — he ‘ mental in tact the 
whole problem of the gases in iron is 
s ewha n ai haze Some metallur 
ists claim tha xvgen benefits § iron 

le others claim itt jj detrimental 


tlowever, if the iron was too highly 


xidized_ the gas would be apt t he 
forced from the metal as it sets ind 
Cause ~~ holes T) Q Ss pro ably the 
CAUSe vour trouble 


aa te : ay as ji 
Uompressor Casting Leaks 
Ouestion—We are making a compres 
sor which is used in re frigeratir g work 
The gray-iron castings we get, frequent 


ly are too porous to hold the volatile 
’ ‘ 


iquids and we should like to know a 
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method of treatment which would com- 
pletely close the pores. 
Answer—Castings which are porous 
and leak under pressure are sometimes 
treated by allowing them to weather in 
the outside atmosphere for six months 
or longer A more rapid process 1s to 


let them soak ina solution of salammomag 


and then allow them to stand in_ the 
weather for a week more Still 
another process is to force a dilute solu 
tion of water glass into them Phis 
fills the pores and when the water glass 
is taken out of the cylinder the solution 
in the pores dries and hardens. However, 
all of these methods are ques ionable and 
the best plan is to make castings which 
do not leak fo do this you should 


see that the design of your casting 1s 


correct and that as little change as 
possible is made in the thickness ol 
the different sections, so that a thin sec- 
tion does not draw metal from a heavy 
section. The next point is to secure the 
proper metal This should have a fairly 
low silicon, probably 1.5 to 2 per cent 


depending upon the thickness otf the 


section of the casting The manganese 
should range from 0.6 to 09 per cent 
and the sulphur should not be over 
0.12 per cent Phosphorus should be 
kept low, about 0.2 per cent. Phis 


latter can be accomplished by using mal 


leable pig iron 


Cupola Is Not Ad apted 
for Small Melts 
We manu 


Ouestion contemplate the 


facture of approximately two to three 
thousand pounds of high class gra: 
iron castings per week and it does not 


seem feasible to install a cupola for this 
work. Will you kindly 
kind of a 


small amount of 


advise us what furnace we 


should procure? The castings we pro 
pose to make vary from 1 to 30 
pounds each in weight and the metal 
must be easy to machine. What pro 
portion of scrap and what grade oi 
pig iren should we use? 

Answer—As you say, it would hardly 
be feasible to install a cupola for melt 
ing metal for 1 to 1'4 tons of castings 
per week. The only two furnaces which 
would be possible would be the acid 


furnace, or the 
Either 


lectric Schwartz 


lined e 


oil or gas-fired could 


furnace 
be secured in small units, but th 


Schwartz furnace would have a_ low: 


first cost 


Iron for vour castings, as tar as we 


in tell by vour description, should b« 


mixture of 5 to 10 
the 
which you make and thx 
The pig 


composition 


mace ot a per cen 


steel scrap, all sprues and_= scra] 


castings balance 


iron iron should be ot 
that the 
) ) 


will contain approximately 2.25 


pig 
such a finished 
castings 
per 


cent silicon, 0.4 per cent phosphorus 
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and 0.5 per cent manganese. The sul 
phur in either the electric or the 
Schwartz process with standard pig 
ron would be reasonably low. 

in order to get castings from the 


foregoing analysis trom the Schwartz 
furnace you would probably have to 
order pig iron with 3 per cent. silicon. 


The amount of phosphorus would }b 


iron as in th 


the same in the pig 

asting, but the manganese in the pig 
iron would have to be saround 0.7 or 
0.8 per cent Silicon in pig iron for 
the electric furnace could be a little 
wer about 2.75 per cent 
Suitable Metal Mix for 

Mine Car Wheels 

Ouestion—Could vou furnish us with 
a semisteel mixture for making mine- 
car wheels We have 3 per cent silicon 
pig iron, stove plate scrap and all kinds 
of steel scrap 

Answer—You would have dithculty in 
makin satisfactory chilled = mine-car 
wheels from the stock of metal you 
have Not more than 10 per cent steel 
should be used in the mixture Scrap 
of unknown composition gives a varia- 
ion in the mixture so that the chill 


would be greater in wheels poured from 


ne part of the heat than trom = any 
ther. The best thing to do would be to 
buy a low-silicon pig tron and use only 
\our own cast-iron scrap from car 
wheel metal, with 10° per cent steel 
scrap. Some of the manufacturers of 
chilled mine-car wheels use as high as 
25 per cent charcoal pig iron. If you 
do not have close metallurgical control 
of the iron it is advisable to be con- 


servative in the way you make up _ the 


nuxture 
should be 


The mixture such as to give 


en iron with approximately 1 per cent 
silicon, less than 0.12 per cent sulphur, 
0.20 to 040 per cent phosphorus and 
0.50 to O80 per cent manganese. The 
proper amount of silicon will be goy- 
cined by the section of the wheel tread 
and can he determined by the depth 
of chill obtained. The wheels should 
he placed in annealing pits as soon as 
possibl alter being poured to prevent 
the spokes from = cracking 

r , Wet t a 
Analysis Will INOk SnROW 


Mixture Emnloved 
IVE EAE Mtl prOoye a 
Oucstion—lIs it determine 


a coeny 


possible to 


from ! analysis of a casting 


what grades of iron were in the mixture 


Ans } You can, of course deter- 


composition of the iron from a 


chemical analysis and could make a mix- 


ture to duplicate the composition, but 


could not determine 


you 
pig 


what crade of 


iron or how much steel or cast-iron 
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in the mixture. 
No. 3 


same 


1921 


A mix- 


15, 
used 
No. 1 
give 

though all No 
No. 3 pig iron 
rosilicon, etc. 


scrap was 
and 


the 


ture of pig could be 


used to composition as 


pig iron was used, or 


could be used with fer- 


Gray-iron scrap could be 


used of approximately the same analysis 


as pig iron except for a little higher sul- 


phur content which might be made up in 


a pig-iron mixture by absorbing an un- 


due amount of sulphur from a_ high 


sulphur coke 
Phe 


in the 


steel makes 
the 
V ou 


main difference which 
lower 
but 


much 


composition is to per- 


centage of phosphorus, could 
element 
vas lowered without knowinz how much 
h Steel 


yi 
also carbon 


not determine how this 
iron 
total 


extent, 


osphorus was in the pig 


alfects the amount of 


in the metal, to a slight but as 


the iron coming through the cupola picks 
up carbon from the coke in varying 
amounts according to the 


would he 


temperature, it 


impossible to determine how 


much steel is in the mixture by de 


fact, 10 


termining the total carbon. In 
the 


would not 


per cent of steel in mixture, as a 


usual thine, show any re 


sults in the total carbon in the iron 


™" Ti ‘ t 
Exhaust System Removes 


Cleaning Room Dust 


In a paper on cleaning and grind 
ing castings, read before the Manches 
ter Association of Engineers, Manches- 
ter, England, F. W. Wilson urged the 
need for protecting the workers fron 
the effects of the dust which come 
chiefly from the sand cores. 

For this purpose he proposed, is 
suggesting a lay-out for a _ cleaning 
room for iron castings up to 20 tons, 


the provision of pits covered with per- 
torated steel floor plates on which the 


} 


castings would be placed during coring 


sy means of hoppers connected to ar 
exhaust fan all the sand and dust would 
from the 
round the 


draft 


be drawn downward away 
> heet 5 


the 


worker Canvas pits 
The 


close. 


would improve down 

drawn to a 
the light 
through the exhauster and deposited in 


tank \ 


measuring 9 x 12 


sand would be 


chamber and dust drawn 


a water perforated floor 


feet, would require 


an exhauster capable of dealing wit' 


2500 cubic feet of air a minute. This 
would draw the dust down from 
height of about six feet and _ trans 
port about 1 cubic foot of sand a 
minute The sand off the castings 
would thus be taken away automatica! 
Iv. and the saving of labor in wheeling 
it away must be set against the cost 
of operation. When the work is car 
ried out on benches, these might sim: 
larly have perforated tops, connected 
with the exhauster 




















Research To Aid Foundry Industr 


The Field of Research in Connection With Problems Connected With Foundry 
Practice Is Practically Unlimited and Barely Has Been 


HE application of the micro 
scope to the solution of iron 
now 


foundry problems is 


well recognized. However, 
unfortunately the common impression 
prevails among foundrymen that the 
data = secured through © microscopic 


the last word in 


This is 


methods represents 


scientific research. accounted 


for by the fact that the scientist whose 


business is to give us new methods, 
has been extremely backward in de- 
voting his energies to foundry prac- 


lack of 
account of 


encourage- 
the 


tice, from 

ment 

complex 
The 


instance, it 


partly 
and partly on 
involved. 


limitations. 


problems 
has its 
not 
ferrite or 
ferrite, 
carbide 


microscope 


For does enable us 
man- 


nor 


to distinguish silico 


ganese ferrite from pure 


carbide from iron 
factor which 
respect is that 
cold 
has 

the 


occur 


silico pure 


Another retards progress 
examinations 
Up to 


impossible 


in this 


are restricted to metal. 
the 


to follow 


present it been 
under 
that 


cooling. 


microscope the 


changes during heating 


and One can only observe 
the ultimate What 


required is not so much the evolution 


result. really is 


methods, as the application of 


of new 

those already in existence; methods 
such as now are largely employed in 
connection with steel research work. 
As examples of these methods, con- 


sider the value of thermal dilatation; 
electrical resistivity and magnetic de- 
terminations. 
Thermal Determinations 

lf we take a number of cast irons, 
of various composit‘ons, so arranged 
that we have several complete series 
in which but one element alone varies 


at a time, and take series of freezing 
curves at different rates of cooling (of 


each composition), we can arrive at a 


fairly complete understanding of the 
effect of the different elements upon 
the constitution. If, for instance, a 
series with varying silicon has been 
taker. it will be found that when the 
silicon content has reached a_ certain 
value, a curve similar to the freezing 
curve of a pure iron results. This 
would indicate that silicon, by pre- 


cipitating the graphite from solution, 


From a paper read before the Institution of British 


Fouwndryvmen at the annual conference held in Glasgow 
recently. The author, J. H. Andrews, is professor 
of metallurgy at the Royal Technical College. 


Glasgow 


Scratched Up to the Present 


BY J. H. ANDREWS, B.SC. 


the 
Moreover, by adopt- 


las entirely eliminated it from 


sphere of action 


ing standard rates of cooling, the ver) 


magnitude of the critical points would 


provide data of considerable value 
Thus, by means of half a dozen or so 
curves taken in this way in the labor 
atory, all the results produced by 
numerous practical experiments, in- 
volving great cost, could readily be 
arrived at. 

The fact that dilatation curves, or 
curves showing the expansion § and 
contraction on heating and _ cooling, 
have proved themselves of great 
value in steel research is alone suffic- 
ient recommendation for their trial on 
cast tron problems 


lilects ical Ri sistivity Dete) miunations 


Low temperature changes, which 
are rarely shown up on thermal 
curves, in most cases give rise to a 
marked kink in the dilatation curve; 


steel-works laboratory ex 
this to be, 
haps the most useful of all for physi 
rhe actual 
determinations 


indeed, in 


periments I found per- 


cal measurements. results 


and value of such can, 


of course, only be arrived at by actual 


experiment, but one problem in pat 
ticular presents itself above others 
with reference to the growth of cast 
iron. By observing the expansion 
and contraction during heating and 
cooling at ditferent rates, and 
changes in volume occurring during 


soaking, it should be possible to ar- 


rive at a complete explanation of this 


phenomenon, True, much work has 
been done on these lines, but much 
still remains. 


Any marked changes in constitution 
heating or cooling 
are shown by a _ temperature- 
resistivity curve. For the 
deposition of graphite or temper car- 
bon would produce a marked increase 


occurring during 
clearly 


instance, 


in the electrical resistance. Would 
not this, then be an excellent method 
to use in the case of malleablizing 
practice? It would indicate the tem- 
perature at which carbon deposition 
begins, and also the temperature of 
maximum rate of deposition. 

In microstructures of cast iron, the 
graphite in certain places appears to 


have crystallised out in the form of 
parallel plates running in the same 
direction. If it were possible to pro- 


duce this directional separation § at 


will, in order to produce a casting vt 
greater strength along one particular 
direction, it would be found that the 
electrical resistivity was greater in 


the direction across these plates than 


along them Resistivity measure 
ments, then, provide an excellent 
method of testing for the regular dis 
tribution of graphite Any heterog 
neity would be disclosed by this test, 
which is often used for the detectior 
of unsoundness in steel ingots 
Magnetic determinations are now 
employed in America to a slight «¢ 


tent for the detection of flaws in steel 


hars-—measurements being taken along 
their length. 

The blast furnaceman is guided 
to a considerable extent il 
the working of his furnace by th 


slag \ 


recently 


deal ot 
car 


character of the great 


} 


scientific work has been 


ried out in America upon this subject 


and all experiments have gone to 
show that the constitution, and in par 
ticular the viscosity, of the slag is of 
paramount importance 

I once was consulted with regard to 
iron castings which were coming out 
badly blown: the blowholes were all 
bright and did not show up. until 
ifter machining, and the metal in the 


ladle had the appearance of being 
particularly gass\ I investigated the 
cupola practice, and was told that 


the only alteration that had been made 
was in the use of 
My 
the 


strong 


On past practice 
additiona! 
matter was to 
Silica has a 
but a stronger affinity 


report on the 
effect: 
affinity FeO, 
lime; there 
added the 
with 


lime. 
following 

for 
for 
excess lime was 


fore, when 


silica insufficient to combine 
all the the 
with the result that the included oxide, 
the 


formation of 


was 


oxide of iron in metal, 


carbon of the 
CO, 


by combining with 


the Rave 


lime 


metal with 


castings Less 


added, 


rise to blown 


stone was then and all went 


well. 

Cupola Slaas 
mcre ly for 
the 


conditions, 


This illustration is given 
the 


ance 


import 
and 


surpose of showing 
I | 


of correct slag 


how necessary it is to know mor 


about this question 
One comment 
is of 


and 


the 
suggested 


expects to hear 
that the line of work 
an altogether theoretical 


can lead to but little advancement in 


nature, 
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the best 


that idea its to 


practice Perhaps way to 


d Spcrse mention that 
luring 


during my term of office in a steel 
works research laboratory I gradually 
worked things to such a pitch that, 
wherever it was possible, before any 


new steel was placed on the market, 
a complete series of determinations 
such as have been mentioned, along 
with mechanical tests, Brinell-hardness 
determinations, and_ practical heat 
treatment tests based upon the results 
ybtained, were always carried out 
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Moreover this invariably was don 


at the request of the practical man in 
the works, who in the end came to 
rely upon their results for his  prac- 
tical treatment 

In conclusion | should like to Sa\ 


a few upon research work u 


col 


words 
anyone 


My 
| 


carrying out researcl 


general advice to 


templating work 


in particular, those who think ol 


starting a works laboratory—is, “Do 
the thine thoroughly.” Given § ade- 
quate equipment and a_highly-trained 
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staff, your laboratory will more than 
pay for itself in a few years; but re- 
member that research work takes 
time. Do not expect results too soon 
On the other hand, half equip your 
laboratory, place it in the hands of a 
semitrained man, and you soon will 
prove to your Own satisfaction that 
research work is a waste of money 
No doubt, much can be obtaincd from 
little material, but if you are out for 
the bigger things you must do. the 


this properly 


Tells How Abraham Darby Made Iron Pots 


N ARTICLE by Pat 
April 1 


touching 


Dwyer 
THE 
lightly on 
Abra- 


England in introducing 


in the issue of 


FouNbRY 


the part played’ by 


ham Darby of 


the art of casting hollow ware in 


flasks interested me_ particularly in 
asmuch as the locality is one with 
hich I have cause to be familiar. | 
was born in the town in which Darby 


carried on his experiments and as a 


boy worked in the old plant. Some ot 
the shops of those days have been 
torn down since that time and others 
have been rebuilt and brought up to 
date in every respect. It has occurred 
to me that a= slightly more extended 


history of the famous old iron maste 


and his methods might prove of 


foundrymen in- general 


Darby, the 


terest to 
Abraham 


cession ol 


irst Ol a 


iron manufacturers 


the same name was the son of a 
farmer who lived at Wrensnest nea 
Dudley He served an apprenticeship 
to a maker of malt kilns near DBirm 
ingham and shortly afterward moved 


business on his 


to Iiristol to set up in 


wh account He was a member ol 
the sect known as Quakers and at 
Bristol was joined by three partners, 
of the same persuasion who su 
plied the necessary capital to set wy 
works at Laptist Mills, a place near 
Isristol where for some time he car 


the business afterward adding 
brass and iron founding. 
At that 


nh general use, 


ried on 


period cast-iron pots were 


especially as cooking 


utensils among the working class. Ow 


ing to the backward condition of found 


ry practice in England at that time 
the pots ere imported from cont: 
nental lurope lhe lucrative charac 
ter ol tl ¢ | ? ro LTpp ee le d to Darby 
although in all fairness it is quite 
probable that his professional pride 
was aroused Whatever the reason 


he instituted a series of experiments 


far a consid 


which resulted in fatlures 


BY J. H. TAYLOR 


crable period Like others who had 
preceded him he made his molds from 
clay, but they cracked and burst. To 


master the secret of the trade he 


determined upon a journey to the 
places where the best of these ar- 
ticles were manufactured. 


Holland 


' 1706 he Holland 
ind discovered the finest grade of 
ware, known at that 


made in 


Secret im 


went to 
that 


hollow time as 


dry-sand 


fiuton ware, was 


molds composed of fine sand. Accom- 


panied b several skilled Dutch work 
men Darby returned to Bristol and 
succeeded 1 makine pots after the 
continental manner Lest other makers 
should take advantage of the process 
thie 0 s prosecuted the great- 
est secres Precautions were taken 
to such an extent that even the keyhole 
the ork oom doo is plugged 
hile the work was ing on 
To secure legal protection he pro 
cecded in the year 1708 to take out a 
patent on the process which was grant- 


ed him for a period of 14 years. The 


tert of the document tollowing 1s in 
teresting as sl ¢ the condition ol 
t} foundry industry in England at 
tl it ti 

WI is our trusty and well be 
oved Abraha Darby. of Our City of 
Bristol, Smith, hat! vy his” petition 
humbly represented to us that by his 
tudv, imdustr 1 ense, he hath 
ind out perfection a 
new wav o ‘ title bellied pot- 

ind other iro elhed ware in sand o1 
without loa ! la bv which sucl 
pots ire tav be cast 
t ind Wit! cast ind ex red 
) and m ded che r than 
ca ‘ t col only 
fl and a ‘ to their che ess 

if i i ‘ 

of this O Ni he rr =«othe 
Ost part Int suc M ind 1 ill 
Obabilbt 4 t ‘ eT ts 


of England going to toreign markets 
ior such ware rom whence great 
quantities are imported ard likewise 
may in time supply other markets with 
that manufacture of Our Dominions 
Grants the said Abraham Darby the 
full power and sole privilege to make 
and sell such pots and ware for and 


during the term of fourteen vears thence 


ensuing.” 


Darby was anxious to carry on the 
manulacture on i large scale at the 
Raptist Mills, but his partners were 


reluctant to invest a 


more capita sO 


the partnership was dissolved and Dar 

C1 oved to Coalbrookdals with the 
intention of prosecuting the enterprise 
1 s oO account He t ok the 
lease of a small furnace hich had 
been existence at that place oO! 
more than a century as is evidenced by 
records which show that a “Smethe’ 


r “Smethe House” there in the 


till oO} the lfudors 
the woods ot oak and hazel which 
spread i almost continuous forest 


furnished 


sinithery, but 


leared as the trade of 


the Coalbrookdale tirm extended. Final 
ly the searcit of fuel brought th 


manufacture of iron to a_ standstill 


According to a memorandum kept 
by Darby the me t direct metal 
used or the manutacture of hollow 
Ware t the Coalbrool ile lurnace 1] 
the year 1713 varied from 5 to 10 
tons a week [he remainder of the 
metal y S run imtoo pies | co r 

I tn other ist s ncluding 

moothing on door ames sas 

eights baking lates cart bushes 

| ron stles il d mortars 

were turned out \t one time as many 

as 150 pots and kettles were cast in 
one week 

\t rst cha " is used exclusive 
t fuel, | the rrowing scarcity of 

| eTns ive ! vradual 
ke he breeve and peat Coa! 
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neighborhood and 
by selecting a superior qua-ity and coking 


was plentiful in the 


it with great care a substance was ob- 
tained superior to charcoal for fusing 
the particular kind of ore found in that 
locality. 

Darby's favorite charge for his fur- 
nace consisted of tive baskets of coke, 
two baskets of coke breeze and one 
basket of peat, this was followed by 


Air Hammer 


N A_ malleable-iron foundry 
where a morning heat is suc- 
ceeded by an afternoon heat 


the 
question of securing results of a chemi- 


from the same furnace 
cal analysis of the heats as quickly as 
possible after they are poured is a big 
One of the difficulties 
is to prepare a sample for analysis quick- 
ly. li a sample is taken and 
quickly, it is difficult to drill 

drill must be sharpened 
each drilled 
poured into a bucket of 
that it takes the form 
of shot which later are broken in a dia- 


prob!em main 

cooled 
and the 
after 
chemists 


usually 
sample is Some 
have a sample 


water slow ly so 


mond mortar with a machinist’s hammer 


until the required fineness is attained. 
Others cast a thin strip of metal and 
after cleaning the sand from it on a 


grinding wheel break off small particles 
which are then ground a mortar 
hand-operated hammer 


finer in 


using a regular 


F. L. Hiller, chief chemist, the York 
Mfg. Co., York, Pa., has devised th 
equipment shown in the accompany- 


ing illustration, to pulverize the sam 
ples. A mold is made and a piece 2 x 
4x% inch thick is cast in it. The piece 
is taken from the mold as soon as ‘t 
sets and is cooled. After the sand is 
completely ground off the surface, small 
pieces are broken off by placing the 


sample on a block of steel and cutting 
with a chisel struck by a hammer. Th: 


block 


neal 


used as an anvil 
the 
Pieces of 
tool-steel 


irregular may 
the il 


size ther 


be seen hammer in 


lustration. suitable 


are placed in a mortar such 


as may be secured from any chemical 


The pestle has been fit- 
the 


desired 


supply house. 
ted to 


is soon 


an air hammer and sample 


brought to the fineness 

To secure a 15 to 20 gram sample r 
quires 5 to 10 minutes and much less 
manual labor than if the sample is pu! 
hand hammer. All is 
pass a 100-mesh sieve. It 
that the 


excess of 


verized with a 
reduced to 
has been 

assisted if an 
put the 
the hammer is not pressed too hard on 


found operation is 


sample is not 


into mortar at a time and 
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the ore and then by the limestone. 


The castings made at Coalbrookdale 
gradually acquired an enviable reputation 
the 


increased 


and trade of Abraham Darby grad- 


ally up to the time of his 


death which occurred at Madeley Court 


nn 1717 His sons were too young at 
the time to carry on the business which 


built up and 
sold at 


he had so_ successfully 


several parts of the works were 


411 


a sacriuce to alien and outside interests. 


After the sons had grown man- 
hood they entered the business of iron 
founding and their sons in turn suc 
ceeded them and largely extended the 
operations of the firm \s result 


Coalbrookdals or as it Was iormerly 


called, Bed!am, became the principal seat 


of one of the most important branches 


of the iron trad 


Used to Pulverize Sample 


BY H. E. DILLER 
the sample. When the hammer is pressed 
too 
the 
the result is 


hard not given for 
blow but 


form of in 


opportunity 1s 
hard 
the 


pestle to strike a 
more in 
creased pressure each time the air enters 
The 


reducing 


the cylinder method has proved 


satisfactory in time and labor 
for anal 
had been 


aluminum to 


required to prepare the sample 
the 
amount of 


ysis. Previously custom 
to add a small 


the ladle of iron from which the sample 


was to be poured Chis caused carbon 
to separate out in the free state and 
made the iron ‘easy to drill 

While this method is entirely satis 
factory for furnishing quickly a sample 
for analysis, little can be told about 
the iron from the fracture of the sample 
\ method for determining the. stat 
of the iron from the fracture, as prac 


ticed by some toundries, is to cast 


blocks of metal 3 inches square by 6 


inches long with nicks approximate) 
;-inch deep cast across the block half 
way between the ends on opposite sides 
\fter the block has cooled below a 





COMPLETE EQUIPMENT FOR 
AIR 





PULVERIZING A 
HAMMER—NOTE PORTIONS OF 


} 


red heat it can be taken from the sand 


cooled in water and broken with a sledge 
dark 
is too high 


hammer. The fracture will be quit 


if the silicon or manganese 


be any where from a 


his 


and it may gray 


white | wide 
giv e the 


estimate as to the 


to a pure range 1s 


enough to operator a general 
state of the graphite 
little 


amount of 


forming elements in the metal \ 


experience soon will tell the 


mottled appearance which should be in 
the sample to give the best results for 
the class of castings desired 

The amount of carbon in the metal 
may be estimated by the size of the 
shrink which appears in the center of 
the fractured surface This is quite 
marked and the melter soon learns to 


determine the approximate amount of 
the the 
shown on the 


When 
has 


shrinkage 
the 


amount of 


carbon in iron from 


fractured surface of 


sample an excessive 


carbon been burned from the metal 


or it is highly oxidized. gas holes are 


nd appear on the 


broken 


Salllpie a 


the 


formed in the 


surface when sample is 


SS ee 





WITH 
THE 


HARD IRON SAMPLE AN 


THE SAMPLE LYING NEAR 


MORTAR ON THE ANVIL BLOCK 
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Overhead Charge A Debatable Problem 


VERHEAD can be determined accurately for 


certain conditions but the calculations are eas 

ily upset when unusual circumstances arise 

Consider for example molding equipment on 
which it has been figured that an overhead of $15 a 
day should be charged. When this equipment is not 
operated a loss is sustained equal to the amount which 
should be charged as overhead. Now if an opportun 
ity is given to bid on a job which must be figured 
extremely close will it be considered the better plan to 
estimate a lower overhead and although working at a 
loss have the loss less than it would be if the equip 
ment were lying idle?’ Some foundries do this and in 
fact they must do it to compete with the man _ with 
the low overhead. The case may be illustrated by the 
manufacturer producing castings with a squeezer and 
a plate who has a low overhead on molding and is 
able to compete with the foundry more elaborately 
equipped, because the overhead for the equipment in 
the second case is higher than when the plate pattern 
with the squeezer is used. However, when in need 
of work if the overhead on the equipment is not 
charged against the job the manufacturer who by 
more elaborate equipment can produce 500 or 60) 
molds a day with one molder can far underbid the 
shop which has little equipment and makes 250 molds 
a day with one molder. Then in dull times the small 
foundry must be closed if the shop with the elaborat: 
equipment is operated without profit to keep the or 
ganization together unless, the orders even at the lower 
charge are too small to keep the equipment operating, 
when the smaller plant can obtain a share of the work 
So it can be seen that the production of castings is not 
the most complicated phase of the foundry industry 
but the manager who does not get a true view of the 
economic side will not be able to compete successfull) 
in the madustrial race. 


© ay ae 


Plugging the Leaks in Profi 


=> 


te 


NDUSTRIAL inactivity arrived so suddenly 
and has continued so steadily that a wrong 
perspective has been given to a great num 
ber of manufacturers. Many are inclined to 

aecept the winter of 1918 and 1919 as a forecast o 
what may be expected within the next few months 
they expect a resumption of intensified production, 
patterned after the period which succeeded the post 
armistice depression. Accordingly, some foundrymen 
have taken no steps to alter the scheme of plant op 
eration which was found satisfactory during the tim 
when demand so far exceeded supply in castings 
manutacture. They expect another wave of pros- 
perity, and do not realize that competition has returned 
beyond a question of doubt. When orders again 
appear, those who have not taken stock of every 
conceivable economy will be unable to face this com- 
petition. They fail to realize that no better time than 
the present could be offered for effecting economies 
I<quipment should be overhauled, wasteful practices 
ferreted out and eliminated, molding and melting prac 
tice scanned still further to reduce casting losses and 
new rigging devised wherever savings may be effected 
Money saved through failure to provide efficient equip- 
ment, in the period to come, will be spent many times 


over in labor and material wasted. Economy may 


best be shown through stopping the many small 
leaks and by perfecting foundry processes 


























Trade Outlook in the Foundry Industry 


IGNS of returning confidence are discernible 
following the first few days of May. Freight 
movement has improved. <A lowering in the 


rediscount rate of the Federal Reserve sys- 
tem and a probable reduction in the interest figure 


on commercial paper promise much for the revival of 
business. At the same time a unified pressure is be- 
ing exerted to bring about lower freight rates, the 
present tariffs constituting in the minds of many the 
one great obsiacle to industrial activity. 
Probably the most accurate barometer 
s of business conditions is furnished by 
More Freight the record of idle _ freight cars 
Moving throughout the country. During the 
week of April 15, this figure showed 
a decrease for the first time in many 
weeks. The period mentioned showed 7498 less in- 
active freight cars than the previous week, due proba- 
bly to the increased demand for coal cars. The 
previous week constituted the record, showing ver 
500,000 idle cars. While the betterment is not marked, 


aged by the action of one or two manufacturers of 
medium priced automobiles. Manufacturers of machine 
tools sull are pessimistic and foundries catering to this 
idle. Lleavy cranes 
are quiet. A tendency 
the effort of some makers of 


class of equipment are practically 
and handling machinery 
of the times is noted by 
equipment to exchange finished machines for raw ma- 


also 


terials, thus returning to a barter basis of trade. One 
foundry is said to have been offered finished automo 
biles at a liberal discount, in return for castings al- 
ready delivered and others yet to be made. Molding 


machines and handling machinery have figured in 
similar transactions which indicate credit tightness 
Conditions in the agricultural imple 

ment and farm machinery foundries 

Implements are unimproved. During the past 
Hard Hit two weeks several large implement 
companies in the central west have 

closed their plants indefinitely. It is 


cuts which were made in the various 
lines brought the sales price below 


stated that price 
farnt machinery 














taken with the the cost of pro 
other features duction. Little ex 
which are evi- Prices of Raw Materials for Foundry Use pectation exists 
dent. improve- CORRECTED TO MAY 5 for new business 
ment is presaged Iron Scrap before the fall 
Railroads still are - et: ae Dah ye ~ a pose nom — ee SS harvests. With the 
not active factors . : ae oe es ae — —_— — ae exception of the 
in the castings Foundry, Buffalo.... 25.00t026.00 No. 1 cast, Chicago. 15.75 to 162 plants serving the 
market. Found- |, puta 28.00t026.00 No. 1 cast Birmingham... 15:00 to 16.00 industry just 
ries which handle Matleable, Chicago 23.50 to 24.50 No. 1 cast, Buffalo 18.00 to 18.2 mentioned, the 
railroad work are a ee — ean oe iabben + 0 malleable shops 
practically idle, Connellsville uci a .$ 4.50t0 5.25 Agricultural mals’ Chicano. 13:30 to 14.00 report a slight 
except for a few Wise county foundry coke 6.50 to 8.00 Railroad malleable, Buffalo... 11.50 to 12.5 increase in  de- 
which have some mand for cast- 
repair orders ings. The pickup 
which enable them to operate part time. During the in automobile lines, aided by activity in electrical ma- 


month of April, orders for cars decreased. Only 425 
cars were placed during that month, while during 
March, which usually is not an exceptionally busy 
month, over 2400 cars were ordered. However, . in- 
quiries showed a marked increase for April and in 
the face of brightening prospects, May probably will 
excel the previous month in the volume of business 
coming from the railroads. 

Automobile 
the mainstay of 
central and north-central 
even this support is but 
compared to what it was a year ago. 
The National Automobile chamber of 
commerce states that a survey in all shows 
that sales of finished machines are rapidly approach- 
ing 75 per cent of the 1920 level. However, this is not 
directly reflected in the activity ef automotive found- 
ries, as the stocks of castings both in the hands of 
the manufacturers and in the foundry yards are little 
diminished. March sales in the New York territory 
compiled from a summary of all companies, were six 
times as great as those shown for January of this 
year. In January 571 cars were sold, in February 
1568 and in March 3304. Truck and tractor con- 
cerns up to the present have not shared the seasonal 
prosperity of the passenger car manufacturers, althougha 
few exceptions are noted. Price reductions are pres- 


demand continues to be 
the foundries of the 
states, and 
feeble as 


Auto Plants 
Active 


sections 
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chinery has assisted this tendency. Pig iron  pro- 
duction, according to figures compiled by The /ron 
Trade Review fell to a new low level in April. The 


figure for the month is lowest reported in 13 years, 
or since June, 1908. April was the sixth month which 
shown a decrease over the previous period. The 
total given is 1,192,071 tons, a 402,785 tons 
as compared with the March total of 1,594,866 tons. 
\ slackening in the steep descent is apparent from the 
decrease in the total number of which were 
blown out during the month. April shows a loss of 
only stacks, while the lowest net loss in the 
previous months during the slump was 23 stacks. The 
\pril output of the merchant furnaces was 211,366 
tons, which compared with the previous month's total 


} 
tlds 


loss of 


stacks 


seven 


of 276,599 tons gives a loss of 65,193 tons. The 
daily average merchant pig iron output was 7045 


tons for April, a loss of 1876 tons as compared with 
the March This shows a 
per cent in the daily tonnage. 

New York prices for nonferrous met 


als based on Daily Metal Trade 


average. decrease of 21 


Nonferrous for May 5 follow: Casting copper, 
Prices 11.62! 2c vod l 1.75c; I ake copper, 
12.7/5¢ to 13.00c; lead, 4.50c; anti 

money, 5.25¢c to 5.37!2c: aluminum, 


No. 12 alloy, producers’ price, 27.30¢ and open mar- 
ket, 18.50¢ to 20.50c Zine is 4.95¢, EF. St. Louis. 
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HARLES LEONARD NEW- 
COMB, manager of the 
Deane works of the Worth- 


ington Pump & Machinery 


Corp., Holyoke, Mass., on April 21 
completed forty years of active serv- 
ice with that institution. The occa- 
sion was marked by a noon _ hour 
meeting and reception, staged by the 
employes, when Mr. Newcomb’ was 
presented with a silver testimonial tab- 
let in recognition of his activity and 
in testimony of the esteem in which 


he is held. The presentation was made 
by Harry M 
member of the 
1891. Mr. 
throughout 

He has been 
with the National 
since its inception, and also 
has been active and held offices in 
the National Metal Trades 
He recently served as president of the 
New England 
tion, and has been an active member in 
Society of Mechanical 
1883. In 1919 he took 
formation of the 
Western Mas- 
sachusetts, of organization he 
the first All ot 
technical and business bodies were rep- 
resented and felicitated Mr. Newcomb 
mm the fortieth anniversary of his 
works. 


Chase, engineer and a 


Deane organization 
Newcomb is 


the foundry in 


since widely 
known 
actively asso 


Founders as 


dustry. 
ciated 
sociation 


association 


Foundrymen’s associa 


the American 
Engineers since 
part in the 
Society of 


active 
Engineering 
which 
these 


was president. 


con- 


nection with the Deane 
Paul Ramp has been appointed found 
ry superintendent of the American 
Steam Pump Co., Battle Creek, Mich. 
Abbott succeeds H. L 
ner, retired, as general superintendent, 
Battle Creek 


John L. Duer 
Union Steam Pump Co., 
Mich. 

Henry Knauber has retired from the 
partnership conducted under the nam« 
Advance Pattern Co., 7-9 West 
Canal Pittsburgh. The business 
will be carried on under the same nam«¢ 
by P. E. Fisher and Clarence O. 

John A. Baker, 
general superintendent of 
Machine Co., 
works 


of the 
street, 


Fisher 

assistant 
the Mesta 
Pittsburgh, has been ap 
for the 
Steel 


and 


formerly 


Los 
Prod 
Battle 


pointed manager 


Angeles plant of the Rich 
ucts Co., 
Creek, Mich 
John O'Donnell, for 
the McCormick works of the 
tional Harvester Co., Chicago, later 
with American Brake Shoe & Foundry 


Los Angeles 


many years witl 


Interna- 


Co., Minneapolis plant, has been 


pointed foundry superintendent of Mich- 
ols & Sheppard Co., Battle Creek, Mich 


ap- 


omings and Go 


9) 
— aie ? 4 
—mos )| 
=— 
« 
[his plant is operating on threshing 
machinery 
W. D. Creque, formerly genera! 
superintendent Advance-Rumiey Co 
Battle Creek, Mich has been mad 
works manager of the Johnson .\uto 
matic Sealer Co., which concern oper 
ates a small light gray iron foundry 


department in Battle Creek 


Frank J] 
Fort Pitt 


Lanahan, president of the 


Malleable Iron Co., Pitts 





CHARLES LEONARD NEWCOMB 
board ot 
Tech- 


Library to su 


elected to “the 
Institute of 


burgh, was 


trustees ol Carnegie 
ology and of Carnegie 
the 
Kirke Porter at a 
held April 25 
Walter ©. Zahrt, assistant 
manager of S. F. Bowser & Co., Fort 
Wayne, Ind., pump manufacturers, and 
Alvin V. Burch, president of the 
Works Ind., 


been appointed members of the Indiana 


ceed late Congressman Henry 


meeting of the board 


. . } 
general 


Blount 


Plow Evansvlile have 


state highway commission by Governor 
McCray 
Dr. Albert 


metallurgy at 


Sauver, professor of 


Harvard university, has 


honorary member of 


Society for Steel 


been elected an 


the American Treat- 
ing. The certificate of membership was 
presented him by W. H 


secretary of the 


Eisenman 
society, at a meeting 


of the Cleveland chapter 


Acheson Smith, president of the 
Acheson Graphite Co., Niagara Falls, 


N. Y., and president of the Electric 
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f Foundrymen 


teel F ation, which was 
organized in 1919, has 
president of the American Electrochem 
ical the 


Electric Mr 


Irnhace 


ASSUt 


been. elected 


society which has absorbed 


Steel Furnace association. 


Smith succeeds Walter S. Landis as 
president of the Electrochemical so 
1ety 

Charles A. Moffett, has been made 
president and general manager of the 


Gulf States Steel Co., succeeding James 
was made chairman ot 
Charles A. Moffett 


experience including 


Rowron who 


the board who 


has hada varied 
service in the foundry industry was 
born at Tallassee, Al \pril 4, 1864 


At the age of 16 he f 


long 


went to work for 


Noble Brothers, taking up the found 
ry and machine shop trades. Later he 
went with the Brierfield Coal & Iron 
Co. as foreman, at the Brierfield works 
in 1885. He removed to Birmingham 
in: 1886 and became foreman for the 
\Villiamson Iron Co,, at that time op 
erating a small blast furnace and an 
iron foundry. He next was with the 


irmingham Machine & Foundry Co. as 


and there received a 


the 


rcreman promo 


position of draftsman and 


1101 + 
LlOnl tO 


designing engineer He started 

toundry known as Moffett and Bon 
helzer in 1901, but operated it only 
tor 18 months, when he sold the plant 
ind went with the Republic Iron & 
Steel Co. at the Thomas plant as 
chief engineer. In 1908 he went with 


the Birmingham Coal & Iron Co. as 


superintendent of machinery, giving 
most attention to mining In a 
reorganization of the Southern Iron & 
Steel Co. he was made chief engineer 
or August 1, i909 and held the posi 
tion in charge of the steel plant at 
Gadsden as works manager and was 


promoted to the position of vice-presi 


dent and general manager when thx 
Gulf States Steel Co. was organized 
in 1913. 


Study German Conditions 
Moldenke, Watchung, N 


J., mentioned in a disptach 


Dr. Richard 


from Berlin 


as one of the three Americans chosen t 
act as mediator between Germany and 
the Allies, has been in Germany for a 
month. He went abroad with a group 
cf American bankers on an_ industrial 
mission which it was intimated was to 


Germany’s 
get back to 
Moldenke 


credit loan so that 


plants could 


negotiate a 
industrial 
for- 


normal conditions Dr 
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merly was secretary of the American 
Foundrymen’s association and was ac- 


tively connected with a number of other 


scientific organizations. President Roose- 
velt, during his administration, appointed 
him on a commission to investigate min- 
ing conditions in this country and recom- 
mend safety devices to afford greater 
protection to miners. 


Will Head New Company 

George W. Kyle has resigned as presi 
dent and general manager of the General 
Supply Co., Inc., 489 
New York City, to become 
distributor of that 





Bre OMe 
the 


Platers 
street, 
company’s 
Haas 
also has resigned as secretary, to become 
affliated with Mr. Kyle. This business 
will be incorporated as George W. Kyle 
& Co., 


Grand and Thompson streets, New 


exclusive 
merchandise and products. H. L. 


warehouse at 


York 


with offices and 


city 


y 


> 
aN 


Complete New Plant 
Making 


Federal 


Sea Coal 
Foundry 


has 


Co.., 


completed its 


The Supply 
Cleveland, recently 


seacoal facing plant at Charleroi, Pa 


This plant is built immediately adjoining 
a coal mine which produces a high grad 


gas coal of the following analysis 


Moisture 95 
Volatile 360.05 
Fixed carbon 56.70 
Sulphur : 75 
ee oa 4.55 


This coal is delivered directly from th 


mines into the bins of the Federal com- 


delivercd 
Ship- 


pany by mine cars. It can be 


at the rate of 200 tons per hour. 


ping facilities are provided over the 
Pennsylvania railroad, which has a sidd- 
the may load 


which company 


The plant has a 


ing upon 


eight cars at a time. 


capacity of eight to ten tons of finished 


coal hour and may be operated in 


case of need 24 hours per day 


pel 


fo | 
W 


Motor Driven Riddle 
Easily Adjusted 

Che riddling device shown in the ac 

illustration and made by 

Chicago Molding Machine 

North Major 


designed to 


companying 
Com 
Avenue, Chi 
withstand 


the 
pany, 2028 


cago, has been 
the 


equipinent 


foundry 
The 


insuring 


severe service to which 


usually is subjected 


frame is a one-piece casting 
rigidity as wel! as freedom from trou- 
bles incident to vibration. In fact it is 
claimed that putting a few drops of oil 
occasionally is 


motor bearings 


ittention required to keep this 


in the 
the only 
device in continuous operation. 

It can be mounted in the 


“or , 
core 


THE FOUNDRY 


ior mixing core sand or attached to 
anv ot the columns in the foundry for 
mixing facing sand for the molders. It 
be arranged over a tub in a brass 
brick 

the 
It also may be 


the 


may 
fastened to a wall, 


post or partition tor the use of 


foundry or 
Sta- 


tionary bench molders 


several types 


bolted to any one of 











———— 





THE FRAME SWINGS ON A SHAFT SUP 
PORTED BY TWO BEARINGS WHICH 
CAN BE ATTACHED TO A SUITABLE 

SUPPORT ANY PLACE 
machines rallroad 


ot molding using 


rails or I-beams. 
The 


and 


which is totally inclosed 
from the 
belt to a 
shaft 
the 
through a 


motor 


protected dust is con 


nected by a smal! wheel 


mounted on a with an eccentric 
The 
mitted 

fork 


resulting 


motion of eccentric 1s trans- 


horizontal bar to 


supporting the 


riddle and the 
the 
the 
n hand riddling. 

the are 

rods extending 
the riddle, threaded at 


end and carrying wing nuts by 


the 


movement of riddle cor 


responds closely to motion at 


tained The grips for 


iolding riddle provided with 


from side to 


wo long 


side under one 
which 
fast o1 


the riddle may be made 


Addresses Foundrymen of 
Twin Cities Club 


Frank D Chase. Frank D. Chase, Inc., 


Chicago, addressed the Twin Cities 
Foundrymen’s club, Minneapolis, April 
27, on “Location, Layout and  De- 


415 


sign of Foundries.” He will address stu 
dents of the College of Engineering, Uni- 


versity of Illinois, at Champaign, the first 


week in May on “Factories and Found 
ries; Their Location, Layout and De 
sign.” Mr. Chase recently spoke before 


the Associatioa of Commere, Winona, 


Minn., the Marufacturers’ Bureau of the 
Chamber of Commerce, Des Moines 
Iowa, the Kiwanis club, Cedar Rapids 


lowa and students of Purdue university 


Lafayette, Ind 


Will Discuss Handling at 
Engineers Meeting 


The 
of the American Society of Mechanica! 


new materials handling division 
Engineers is planning sessions for the 
discussion of “Design and Construction 
of Machinery for Road Building” at the 
Society’s Spring meeting to be held at 
the Hotel, May 
23-26. 


Congress Chicago, 


The work of this division, the mem 
bership of which rapidly is approaching 
1000, is 
rhe committee is composed 
of R. M. Gates, chairman, Philadelphia; 
H. V. Coes, vice-chairman, New York: 
N. C. New York; F. A 
Wardenberg, Wilmington, Del.; 
Kern Dodge, 


now well under way 


executive 


Johnson, 
and 
Philadelphia 


Welding Vertical Cracks 
in Cast Iron 


lutogenous Helding, published by 
the Davis-Bournonville Co. Jersey 
City, N. J.. recently discussed weld 
ing gray iron castings which must be 
left in place \ case in point is a 
locomotive cylinder which can he pre 


difficulty In 
must often 


heated as it is without 


such cases the welder oper 
vertically or 
While it may be 
expert operator to 
weld cast iron vertically or even over 
head without mechanical aids it is un 


desirable to do welding in this manner 


ate on seams running 


sometimes overhead 


possible for an 


The use of carbon blocks is general 


ly advocated for vertical cast iron 


work, especially when building up 
shapes like gear teeth. Another ex 
pedient which in some cases has ad 
vantages over carbon blocks is strap 
iron “clamps” bent to an approximate 
half circle, having “ears” projecting 
each side similar to the forms some 
times used for pipe hangers or sup- 
ports. These made of wrought iron 
or low carbon steel say 1 inch wide 
and % inch thick and having a radius 
suitable for the weight of the weld, 
may be used on vertical and over 
head welding to advantage as follows 


clamps is tacked over the 


One of th 








4lo 
crack, bridging the seam and fastening 
the ears to the parent metal on each 
side The weld is puddled and built 
nto the groove until the molten metal 
fills the space between the cast iron 
ind the so-called clamp. The cast tron 
ind steel merge together 

As the weld proceeds another clamp 
is applied as before and this is also 


The welding the 


then is the 


filled in work of 


process of applying 


scam 


the clamps progressively until the end 


of the 


are advocated only 


seam is reached. These welds 


for such situations 


as require vertical or overhead seam 


work, 


of carbon 


The clamps are used in place 
blocks 
slightly 


not 


fused into 
Then 


how 


and being 


the weld reinforce it 


purpose 1s reinforcement, 


but 
the molten 


ever, merely to furnish support tor 


metal 
Forms Exhibit Compa 


L. R. Dufheld, general man 


the International 


formerly 
Exposition ol 
Palace Nt 


manaver ol th 


wer of 


Industries, Grand Central 


York, 
Philadelphia 


and = previously 


Bourse for a number 


has formed a new exhibiting com 


to be 


Exposition 


years, 


pany known as the Manufacturers 


and has taken a_ lone 


term lease on two complete floors of tix 


building at Sixth avenue between Eigh 
teenth and Nineteenth streets, New York, 
known as the Greenhut building. Phe 
company will devote itself entirely to the 
management and development of perma 
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HE DOORS OF THE CABINET MAY BF 
OPENED FOR INSPECTION AND AD 
IUSTMENT WHEN THE DOORS ARE 
CLOSED IT IS IMPOSSIBLE FOR THE 
OPERATOR TO COME INTO CON 
rACT WITH THE LIVE PARTS 


ion will be given to machinery and mx 


hanical appliances. Mr. Dutheld is presi 
lent 


ompany and has associated with him men 


and geicral manager of the new 


imilarly tramned in permanent exhibition 





nent exhibitions to occupy the space un 
cer lease, which totals over 200,000 
scuare feet of floor space Special itten 
-—- a - 





WEIGHING LESS 
A LEVEL I 


THAN 
LOOR Ot 


THIS TRACTOR 





6 MILES 





TONS HAS A 


PER 


SPEED 
HOUR 


NLOADED ON 
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Crane Cage Has Safety 
Features 

The safety cage shown in the a 

companying illustration has been de- 


the Pawling & Harnisch 
Milwaukee to be 


xtensive 


veloped by 


teger Co., used in 


connection with its line of 


raveling cranes. 

The crane operator can by no chance 
come into contact with live’ parts 
ven the main kniie switch is ope 
ated from the exterior of the cabinet 
by a handle near the top of the right 
hand door \s will be noted in 
the illustration, opening the hinged 
doors exposes all parts for inspec- 
tion and adjustment The rear-of 
board wiring is accessible by removal 
1 an enclosing panel at the rear 


Formerly this company’s crane cages 


provided with false bottoms in 


W 4 


tle cab designed to house the resistors 


This feature is retained in the new 
style cage and in addition by provid 
ing iront lever control and by placing 


the entire controller equipment and 


current carrying parts in an enclosure 


inaximum safety is assured. 

Phe 
ackward 
the 


the 


levers which operate radially 


and forward are placed at 
affording 
He 
the position and movement of 
the the 


the the 


front of the cage thus 


operator an unobstructed view. 


can see 
signals of 


the crane hook, 


entire floor as 


the 


Hoor man, and 


crane travels along runway 


Builds Batiery Truck 

A new electric storage battery trac- 
tor for industrial just 
added to the storage battery 
trucks and tractors made by the Atlas 
Car & Mfg. Co., The 
manufacturer has made a specialty of 


use has been 


line of 
Cleveland. 


standardizing and has carried 


out the 
that all 


parts 


program to such an extent 


driving, steering, control and 


trailing units of the various tractors 
and trucks have been made _ identical 
and interchangeable. One of the new 


e . . . 
tractors is shown in the accompanying 


illustration. It is 84 inches long, 40 
inches wide, has an outside turning 
radius of 75 inches and has a_ two- 
step coupler giving heights of 19 and 
22 inches from the floor. 

Either two or four-wheel drive is 
standard. A _ flexibly coupled vehicle 
type motor drives a single reduction 
worm and gear, the latter being en- 


tirely inclosed and immersed in an oil 
bath. The controller is of the 
type inclosed and has three speeds in 


drum 


either direction, the first only being 
through resistance. Interlocking de- 
vices are provided between the con- 


troller and the brake im- 


proper operation 


to prevent 




















Purchase Only for Immediate Need 


Foundries Are Replacing Some Equipment and Buying Small Lots of 


Essential Machinery— Expansion and New Plant 


Construction at Low Point 


HII. litthe business is arising from new 
plant construction a shght increase is noted 
in the foundry equipment for re 
placement. —- Further, foundries 

making needed revisions in operating practice and are 
buying machinery which will give lower production 
costs in the period of keen competition which is ap- 
proaching. foreign inquiry is developing and 
shipments are being made to Japan, Spain, England 
and Australia. Improved operation in automotive lines 
continues to supply some demand for molding ma- 
chines, while increased orders to jobbing foundries 
have brought about a better inquiry from this class of 
castings shops 


sales of 


some are 


Some 


Little Activity in the East 

5 peddle daledinete \NDING that prices on most standard 

foundry equipment are being offered by some sellers 
it almost 1914 levels, little improvement is noted in de- 
mand. Dullness in demand for castings in conjunction 
with continued labor difficulties in this district is keeping 
ioundries from making additions, and there are few new 
foundry projects actually getting under way \ couple, 
lowever, probably will result in) substantial business in 
the near future. One is a new foundry to be erected by 
the National Hoisting Engine Co., Harrison, N. J. and 
the other is a gray iron foundry to be built by the 
Fords’ Foundry Co., Perth Amboy, N. J This latter 
company was recently organized with a capital of $50,000, 


\ 
will 
Al- 


evidence—particularly 


175 Smith 
30 50 


early summer 


Balint, 
feet 


for occupancy by 


\lexander street. 


70 162 


headed Iy) 


building, 


is 


ind 


|-story x and x feet, 


be erected and ready 


io! inquiry continues in 
it 
development 


of 


though eign 


from England, short of actual business The 


latest 
the 


stops 


in connection with export demand is 


from Australia for 
to 
While buying is inactive, sellers look 
it 
firms 


receipt some inquiries equip 


ment for foundries contemplated specialize in railroad 


work. for a revival 


which, when sets in, will be of substantial volume. En 


ing specializing in foundry construction 


wineec 


rt 


re 
in San:tary bathroom 
the All-In-One Co., 

which recently 
incorporated with a capital stock of $1,000,000 
10 


eight 


1) provects 


| numerous 


be 


building, 


prospect. 


fxtures will manufactured by 


Marsh-Strong los Angeles, was 

The com 
it 
including a pat 
foundry, 200 200 feet 
$360,000 of equipment 
of the 
\. Vermere; vice president. J 


E. Wiker 


pany has purchased a site of acres on which will 


c of units, 


plant 
30 


estimated 


erect a 


mMsisting 


tern shop, 200 feet, and 


It 
and machinery 
President, | 


x a x 
that 


will 


is approximately 


be installed. Offcers company 


are: C. VPeter- 


son and secretary and treasurer, Edgar 


Better Tone to Cleveland Marke: 


HIF 


volume 


the 
manu- 


slight increase has been noted 


the 
facturers of foundry equipment are more optimistic. Ladles, 


only a in 
of sales during past two weeks, 


more in demand, 
the market. The 


Cleveland recently shipped a bat- 
to Kuri 


flasks and lighter foundry sundries are 


while a few inquiries for cranes are in 


Foundry Equipment Co 


tery of six drawer-type ovens Japan for the 


Naval Arsenal. The same company also recently sold a 
bateery of ovens to the National Radiator Co., Ltd., Hull, 
Eneland Some manufacturers using castings have ri 
turned to the praciice of barter, offering and trading fin 
ished machines te the foundries and receiving castings in 
return. The Utility Compressor Co. and the Detroit Torch 
Co. factory and foundry plants recently have been pur 
chased by the City l’attern Works, 508-510 Congress St., 
letroit lhe new owners have leased the plants to the 
former proprietors until \ugust, when improvements 
will be made and equipment will be installed tor the pro 
duction of wood and metal patterns and other foundry 
equipment. The Ringleader Mfg. Co.. Richmond, Ind., 
recently has been incorporated with a capital stock of 
$40,000 to manutacture piston rings W. |. Doan, H. ( 
Doan, Thomas Tarkelson, F. D, Bethard, W. N. Johnson 
W. W. Keller and C. J. Marson are the incorporators 
Operation Low ino Chicago District 


HOUGH somewhat better volume of business is being 


I the 


heen sufficient to cause much increase of buying in equip 


done by foundries in Chicago district it has not 


ment or supplies. Most large foundries are entirely closed 
or operating at only a small percentage of capacity 


Smaller shops are doifig better and jobbing foundries are 


in best position of all, doing some work for manufac 
turers who find it more economical to hire their castings 
made than to operate their own foundries at a low rate 
Fairbanks, Morse & Co. are completing their new foundry 
at Beloit, Wis.. and are installing new equipment. Five 
sand mixers have just been shipped by the National En 
gineering Co., Chicago, for use there, making ten of 
these machines in this plant Some molding machine 
builders are making occasional saies, though not to the 
usual extent. Capitalized at $100,000, the Keuthan Found 
ry Co., Middletown, O., recently was incorporated at Col 


umbus, ©., and will engage in a general foundry business 


in Middletown. The company plans to erect a modern 
brick and steel foundry building, which it expected to be 
ready tor operation about the latter part of the summer 
C. C. and L. Keuthan were named as the incorporators 
of the company 
Pittsburgh Inquiry Spasmodt 
HAT toundries will not increase their equipment 
installation programs until they notice an _ increased 


cemand for their products is the opinion « 
the Pittsburgh district 


{ foundry equip- 


sellers in 


ment Spasmodic inquir- 
ies for core ovens, core-making equipnient, clectric and 
annealing furnaces, ete., are received from time to time, 
but sales are at a low ebb and only urgently needed sup- 
plies are being purchased. A few of the inquiries in hand 
are considered to be feelers only since they give no indi- 
cation of turning into orders. April was the slowest of 
several months past as regards sales and the trade has 
never seen conditions so quiet. Some projects involving 
molding machines are being considered and tentative pro- 
posals are being obtained on different sized machines, all 
o1 which is indicative of a coming demand. The Herman 
Pneumatic Machine Co. is making new installations which 
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THE 


FOUNDRY 


are widely distributed. These include the Dominion Steel in a miror way. 
Foundries, Hamilton, Ont.; Gibby Jros. Boston; York 

Mig. Co., York, Pa,; Warren Fouudry & Machine Co. upon the seme 
Phillipsburg, Pa.; Beaumont Jron Works, Beaumont, Tex- Electric Furnace 


as; Oil Well Supply Co., Oil City, Pa. and 

Mould & Iron Corp., Sharpsville, Va. Prospective pur- 
chasers of foundry equipment include the East P 
Foundry Co., Macungie, Pa.; The Bovaire & Seyfang 


Mfg. Co., Bradford, Pa., and the Jersey Shore Mine Car 
o., Jersey Shore, Pa., each of which plans early expansion 
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The Monarch Pattern Detroit. has 


W orks, 


purchased a site and is stated to contemplate 
the erection of new shop facilities 

rhe | is Foundry Co., Perth Amboy, N 
}., has acquired a site for the construction of 





George Lawre Cambridge Mass 

11g » erect i , x , 1 t tou 
t wre building 

Grilbe & Barker Mig ( Cre we wt 
{ ! ja t construct i l-s ry innea » 
1 x if feet 

Plainville Casting (x Plainvill ( 

} was incorpor ited re ently, as ware 

t t for 4 1-st x i u \ 

Boyce Hardware ¢ Wellsville, N. Y., ‘has 

t orporated w i pital it 
{ I ( I. a R. ¢ Boyce I I 
Bixt 

The Torsior rest Piston Ring ( (ra 
ford, N. J is been incorporated w 1 

capitaliz by Robert B. Wats Ik 

D. Elder ; Prospect avenue nd S 

The Bierw Pattern W KS W Ha 
atreet, Deti pla $ t t t r 
l-story building 10x | ‘ M sville 
\ 

The Atw Hardw ( Atwate ( 

s bee ryanized by B I) Garlick \ l 
Redrugues D Steinbe | M ] 


n Brass Foundry, Wilmingt 


Cal has bee ganize to manutacture bras 
and br t products The incor] t 
k }. Bree R. J. Coat 1 others 

Vhe N elty Brass W s + > ] 
Angeles street, Los A le s bee t 
t Louis N Nuguc W I 

LT he Cal 1a I $ I . ) 
La has bes ! te I \ _ 
I mer, 14 Ha ell lames | H 
t ind A. H. Schim ‘ 

( ida I Fo | Lt I W 
q) 1s onte plat r s 
¥ g | bs iry ‘ 
r factory The est ted cos s 4 

| es P. Su Ss i! I ! 
r New O " ‘ was severe] 
age | I hire 

East Pen Foundry (¢ Macungie, Pa is 
said t be plat ng the erection of 1 new 
ditt n 


The Autor tive Foun 





contemplates t nstructior of plant add 

tions and the installation of new « 
Springfield Bronze ( Springfield M 

has been incorporated witl i capital 

$50,000 Joseph R. Gould, 1 " lohnst 
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Works, 
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Installation 


principle, 
Co., 
500 pounds hearth capacity, was iastalled at the plant oi 
the Bagley & Sewall Co., Watertown, N. Y 
the 
Alliance, 
at 





Alliance 


800 pounds capacity was placed 
Bronze Co., 
installed 


was 
Londoa, 


Activities of the Iron, Steel and Brass Shops 


of three electric 


3 |e 


n 


Ont 


wa3 


May 15. 1921 


brass melt 


ing furnaces, all of different size and capacity, but built 
recently 


the 


with 


by 
ivirnace, 


clfected 


(One 


another with 


plant of the Al 
Q., and one with 
the plant of the 
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B. Kingsmill, Stanley S Mills nd Vince 
W. Price, Toronto 
Mayer-Chalmers, Lt Sault Ste Mat 
Ont., has been rate w a capitaliza 
tion of $75 t ufacture uton 
t ks trac rs t mach y I 
rectors are Wi H Ewing, Walter ¢ 
Meyer " William ! $ ' of Sa 
S M ‘ 
\ uldings will é t 
! ] cre site M itly 1 j by t 
All-In-One = ( Mars building I 
\ es, l structures will 
t Ss } x ) ee tou y 
< 1 ry iameling build 
s b!] bt ware 1s¢ ce l 
we ‘ ms 
\I at Ca W he ( . { is é 
( s B Baltimore s been cory ate 
wit capitalizat t $1 0 t succee 
e Maryland Car Whee W orks Plans a 
re e} ! s t 
‘ ess > x equi 
‘ I s the new company 
S Me. M M Raymond M. Berry 
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eultie 11am TUTDAGLeNUALENUU ERED aeMuuENENEneNAAE wun 


: New Trade Publications 








4 
4 
4 
E 
q 
4 


Mane EL LL wit eet /ONUHATTOUDUESTEROPHAATEA ENE OUUPRO NEY erEHUOEROORNUS PAE 
ELECTRIC FURNACES—The Electric Fur 
ce Ce \ ce, O culating a 638-page 

klet 3 whic uC tallations of electrn 
naces ss es int United States 
l reign countries r istrated 

CRANE CAGE—P g & Harnischfege 


( Milwaukee s ¢ ting a small leaflet 
l I ( cage \ front lever operate 
< r icTs s desc hed ind illustrated This 
1g is « controllers operated by means 
< st lace < t ont of the cage 
£ era s icted view ‘ 
erat below Cc ers e mounted in 
steel ca et t vitcl ird is mounted 
direct ibove e ec rollers enclosed in 
simila steel cabinet Othe letails are given 
CRANES—A high speed portable, flexible 
crane for mounting on any foundation is de 
scribed and illustrated i i small booklet being 
< ted 1] Uni 1 4 ! Co., Clevelan« 
T} sa ¢ lete unit perated by its 
‘ soline electric motor, and is said t« 
have lt funct s of larger types of loco 
motive cranes Only one man is required to 
Oo} t It has a capacity of from 3 to 4 
s i i on counterweight furnished 
£ bo used, mounting and radius at 
ine is working Other data are given 











